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EXECUTIVE SUMMARY 



At the request of the West Central Region, Mobile Air 
Monitoring Unit #1 of the Air Resources Branch undertook an ambient 
air quality survey in the downtown and industrial sectors of 
Hamilton from October 6 to 17, 1986. The main aims of this survey 
were to determine the air quality in these areas and if possible, to 
investigate the air quality in the vicinity of several industries 
north of Burlington Street, namely; the Domtar (Cassidy Works) tar 
plant, Columbian Chemical, and the Stelco and Dofasco steel mills. 
The results of this survey were also to be compared with a similar 
study that was conducted in the fall of 1985. 

From the air quality data acquired during the 1986 survey, 
oxides of nitrogen, naphthalene and total reduced sulphur compounds 
were found to be potential environmental problems. Measurements of 
the air quality downwind of Stelco resulted in a maximum half-hour 
average ground level concentration of 0.47 parts per million (ppm) 
for oxides of nitrogen. The applicable Ministry Air Quality 
Standard for this contaminant is 0.25 ppm. Half -hour average 
concentrations ranging up to 330 micrograms per cubic metre (ug/m 3 ) 
of naphthalene were detected downwind of the Domtar (Cassidy Works) 
tar plant. In April of 1987, the Ministry adopted an Air Quality 
Provisional Guideline of 36 ug/m 3 for naphthalene. Half -hour 
average concentrations of total reduced sulphur compounds ranging up 
to 0.120 ppm were detected downwind of the Domtar plant whereas 
concentrations of about 0.005 ppm were generally detected throughout 
the industrial sector. No Ministry Air Quality Guideline is 
available for total reduced sulphur compounds from tar plants, 
although the Provisional Guideline for total reduced sulphur 
compounds from kraft pulp mills is 0.027 ppm. 

A great deal of similarity was noted in the 1985 and 1986 
air quality data sets. Naphthalene, total reduced sulphur compounds 
and oxides of nitrogen were determined to be significant gaseous 
contaminants during both of these surveys. Whereas for the other 
contaminants, none of the applicable Ministry Air Quality Standards, 
Criteria, Guidelines or Provisional Guidelines were exceeded or even 
approached. 



SOMMAIRE 

A la demande de la Region du Centre-Ouest , l'unite mobile de 
surveillance de l'air n* 1 de la Direction des ressources 
atmospheriques a procede, du 6 au 17 octobre 1986* a une etude de 
la qualite de l'air ambiant dans le centre et dans les quartiers 
industrlels d' Hamilton. Cette 6tude avait pour objectifs 
principalis: de determiner la qualite de 1 ' air dans ces zones et , 
si possible, d'etudier la qualite de l'air au voisinage de 
plusieurs usines au nord de la rue Burlington, a savolr : l'usine 
de bitume Domtar (Cassidy Works), l'usine Columbian Chemical et 
les acierles Stelco et Dofasco. Les resultats de cette etude 
devaient egalement etre compares a ceux d'une etude analogue 
effectuee a l'automne de 1985. 

D'apres les donnees sur la qualite de l'air recueillies lors 
de 1' etude de 1986, les oxydes d' azote, le naphtalene et le 
soufre total reduit presents dans 1' atmosphere pourraient poser 
certains problemes environnementauz. D'apres les mesures 
effectuees sous le vent par rapport a l'usine Stelco, la 
concentration mazimale moyenne sur une demi-heure,. au sol, est de 
0,47 partie par million (ppm) d' oxydes d' azote. La norme da 
qualite de l'air du Ministere applicable a ce contaminant est de 
0,25 ppm. On a detecte, sous le vent par rapport a l'usine de 
bitume Domtar (Cassidy Works) des concentrations moyenne s sur une 
demi-heure allant jusqu'a 330 microgrammes par metre cube (ug/m 3 ) 
de naphtalene. En avril 1987, le Ministere a adopte une ligne 
directrice provlsoire sur la qualite de l'air qui fixe a 36 ug/m 3 
la concentration de naphtalene. On a detecte des concentrations 
moyennes sur une demi-heure de composes de soufre total reduit. 
atteignant 0,12 ppm sous le vent par rapport a l'usine Domtar, at 
des concentrations d' environ 0,005 ppm dans 1 ' ensemble de la zone 
industrielle. II n'existe aucune ligne directrice du Ministere 
sur la qualite de l'air relativement aux composes de soufre totaX 
reduit liberes par les usines de bitume; cependant, une ligne 
directrice provisoire fixe a 0,027 ppm la concentration de ces 
composes provenant des usines de pate a papier kraft. 

On a pu observer une tres grande similitude entre les 
donnees sur la qualite de l'air de 1985 et celles de 1986. Le 
naphtalene, les composes de soufre total r£du±.t et les oxydes 
d' azote se sont averes d'importants contaminants gazeux lors des 
deux etudes. En revanche, la concentration des autres 
contaminants n'a jamais depasse ni meme frole Xes normes, 
criteres, lignes directrices ou llgnes directrices provisoires 
etablis par le Ministere. 
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Abbreviations that will be used in this survey report: 



ARB Air Resources Branch 

AQM Air Quality and Meteorology 

°C degrees Celsius 

CC(s) common contaminant ( s ) 

CH 4 methane 

CO carbon monoxide 

GC gas chroma tograph 

GLC(s) ground level concentration s) 

km/hr kilometre per hour 

MAMU Mobile Air Monitoring Unit 

MP monitoring period 

N/A not applicable 

n.a. not available 

n.d. not detected 

NO nitric oxide 

N0 X oxides of nitrogen 

N0 2 nitrogen dioxide 

3 ozone 

ppm parts per million 

S0 2 sulphur dioxide 

THC total hydrocarbon compounds 

TH-M non-methane hydrocarbons 

TRS total reduced sulphur compounds 

ug/m 3 micrograms per cubic metre 

VOC(s) volatile organic compound(s) 
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1.0 Background and Introduction 

In the fall of 1985, Mobile Air Monitoring Units #1 and #2 
of the Air Resources Branch undertook an air quality survey in the 
downtown and industrial sectors of Hamilton. The main aims of this 
survey were to determine the air quality in these areas and if 
possible, to investigate the air quality in the vicinity of several 
industries north of Burlington Street, namely; the Domtar (Cassidy 
Works) tar plant, Columbian Chemical, and the Stelco and Dofasco 
steel mills. The results of this survey were released as Ministry 
reports ARB-219-85-AQM and ARB-84-86-AQM. 

As stated in report ARB-219-85-AQM, significant ground 
level concentrations of total reduced sulphur compounds and volatile 
organic compounds were detected downwind of Domtar. The maximum 
half-hour average ground level concentration of total reduced 
sulphur compounds measured at that time was 0.10 parts per million. 
From the gas chromatographic analyses of 17 volatile organic 
compound samples, the total organic concentrations ranged from 127 
to 1650 micrograms per cubic metre with the alkane, aromatic and 
chlorinated fractions accounting for 23, 69 and 5% of these totals 
respectively. Of the detected volatile organic compounds, the more 
dominant were benzene, toluene and xylenes with maximum 
concentrations of 330, 150 and 164 micrograms per cubic metre 
respectively. Naphthalene was also identified in the samples and 
although its concentrations appeared to be significant, no amount 
could be given since the gas chromatographic system was not 
quantitatively calibrated for this organic compound. 

The data presented in report ARB-84-86-AQM outlined the 
air quality parameters measured in the vicinity of the three other 
sources, namely: Dofasco was determined to be a source of total 
reduced sulphur compounds and oxides of nitrogen (maximum ha If -hour 
average ground level concentrations being 0.027 and 0.24 parts per 
million respectively); Stelco as a source of total reduced sulphur 
compounds, sulphur dioxide and oxides of nitrogen (maximum half -hour 
average ground level concentrations being 0.087, 0.15 and 0.22 parts 
per million respectively); whereas low concentrations for the common 
contaminants were detected downwind of Columbian Chemical. In 
general, from the analyses of the volatile organic compound samples 
acquired in the vicinity of these three industries, the total 
organic concentrations ranged up to 500 micrograms per cubic metre 
downwind of these industries with the alkane fraction usually 
uniform and accounting for approximately 40% of the total 
concentrations and the aromatic fraction being highly variable and 
accounting for up to 60% of the totals. The more dominant volatile 
organic compounds were benzene, toluene and xylenes but their 
individual concentrations were all less than 50 micrograms per cubic 
metre. Very little chlorinated organics (less than 10 micrograms 
per cubic metre total) and no naphthalene were detected in any of 
these samples. 



From all of the air quality data acquired during the 1985 
fall survey, no applicable Ministry of the Environment Air Quality 
Standards, Criteria, Guidelines or Provisional Guidelines were 
exceeded. (Total reduced sulphur exceeded the 0.027 ppm standard 
for kraft pulp Kills, but no standard exists for tar plants.) 

During the winter of 1985/86, a considerable amount of 
research and development work was undertaken on the gas 
chromatographic systems of the Mobile Air Monitoring Units. In 
1985, the fieLd libraries of the gas chromatographic systems 
contained 120 different volatile organic compounds. In the spring 
of 1986, they were up-graded to 133 different volatile organic 
compounds and naphthalene was one of the new entries. 

In the spring of 1986, another request was received from 
the West Central Region to undertake a similar air quality study as 
was performed ia 1985. The objectives of the survey were to compare 
the air quality results with those of the 1985 study with emphasis 
being placed an ambient air measurements of naphthalene and total 
reduced sulphur compounds. 



2.0 The MAMU and Monitoring Program 

Because of other commitments and staffing problems, only 
MAMUil was able to undertake this requested survey. 

The most versatile analyzer of MAMUil was the dual 
capillary column gas chromatographic system which was used for the 
detection, identification and quantification of up to 133 different 
VOCs. To detect individual VOCs in ambient air down to 
concentrations of 1 ug/m 3 , ambient air was drawn through a trace 
organic preconcentrator unit for a set period of time - usually for 
30-minutes. In the trace organic preconcentrator, the organics were 
adsorbed onto a Carbotrap-Spherocarb cartridge and then thermally 
desorbed and prefocused onto a nickel loop cooled to -195°c with 
liquid nitrogen. The prefocused organics were then flash vapourized 
and injected simultaneously onto two 25 metre columns (OV-1, SE-54) 
where the individual organics were separated and measured by flame 
ionization detectors. Positive identification of the VOCs was 
assisted by a computer which compared and correlated the results of 
the two columns with a library of 133 different VOCs that had been 
established from prior calibration tests. 

The other analytical instruments of MAMUil were specific 
continuous gas analyzers that measured the following common 
contaminants in ambient air. 

Oxides of Nitrogen (NO x ) Nitric Oxide (NO) 

Nitrogen Dioxide (N0 2 ) Sulphur Dioxide (S0 2 ) 

Total Reduced Sulphur Cpds (TRS) Carbon Monoxide (CO) 

Total Hydrocarbon Cpds (THC) Methane (CH 4 ) 

Non-methane Hydrocarbons (TH-M) Ozone (0 3 ) 

MAMUil also contained a complete ground-based 

meteorological station which continuously recorded wind direction 

and speed, ambient temperature, humidity, solar radiation and 
barometric pressure data. 

A more detailed description of the specific monitoring 
capabilities of the instruments of MAMUil together with the 
respective detection limits and applicable Ministry of the 
Environment Air Quality Standards, Criteria, Guidelines and 
Provisional Guidelines are presented in Tables 1 and 2. Of special 
note is the 36 ug/m 3 Provisional Guideline for a maximum half-hour 
average concentration of naphthalene that was adopted bv the 
Ministry in April of 1987 (Table 2). j 

The 1986 air quality survey ran from October 6 to October 
17 and during this time, active monitoring was conducted on 8 
different days. An active monitoring program infers that staff 
members were on site; all analyzers were scrutinized and if needed, 



calibrated; the monitoring unit was moved to the appropriate site(s) 
downwind or upwind of source(s); and that ambient air monitoring was 
being undertaken by all instrumentation housed in the monitoring 
unit. At other times (mainly at night), a passive monitoring 
program was followed in that the monitoring unit was stationary 
(usually positioned at either the Harvester or Pier 24/25 sites 
where external electrical power was available); no staff members 
were present; and only the continuous gas analyzers and 
meteorological station were operational. 

The data set for this study was composed of 23 different 
monitoring periods during which times, 122 hours of common 
contaminant and ground-based meteorological data and 25 half-hour 
volatile organic compound samples were acquired. 

As the survey evolved, it became obvious that the acquired 
data set could be discussed under the following categories: the air 
quality data acquired (A) in the vicinity of the Domtar (Cassidy 
Works) tar plant; (B) in the vicinity of Columbian Chemical; (C) in 
the vicinity of Dofasco and Stelco; and (D) in the general downtown 
area of Hamilton (Pier 24/25 site (overnight), Harvester site 
(overnight), upwind and general sampling work). 



3.0 RESULTS AND DISCUSSION 

3.1 Air Quality in the Vicinity of Domtar 

As can be seen from Table 3, active ambient air monitoring 
in the vicinity of Domtar was conducted on October 6, 7 , 14, 16 and 
17. Ambient air quality data was acquired during ten different 
monitoring periods (3 being upwind measurements and 7 being downwind 
measurements) and approximately 19 hours of CC and meteorological 
data and 15 VOC samples (3 upwind and 12 downwind) were acquired. 

On October 6, the winds were from the WNW at 30 km/hr and 
gusting to 50 km/hr. The cloud cover was scattered to broken 
cumulus and the ambient temperature was in the mid-teens. 

At noon on October 6, MAMUtl moved to Strathearne Avenue 
and was parked adjacent to and directly downwind of Domtar. The 
unit was just north of the Pier 24/25 branch road on Strathearne 
Avenue. A strong odour of reduced sulphur compounds (i.e. a rotten 
egg type of odour) was detected at this site and commencing at 
12:46pm, one hour of CC data and one 30-minute VOC sample were 
acquired. For the common contaminant data (as noted by MP A062 in 
Tables 4 and 4a), elevated GLCs of CO, THC, TRS and NO x were 
measured. The maximum half -hour average GLCs of these contaminants 
were 1.2, 2.6, 0.022 and 0.16 ppm respectively. The VOC 
concentrations were also elevated (Table 5). The total organic 
concentration was 779 ug/m 3 with the alkane, aromatic and 
chlorinated alkane fractions comprising 21, 65 and 11% of this total 
respectively. The more dominant VOCs were the low-boiling alkanes 
(propane, 2-methylpropane, butane, 2-methylbutane, pentane, 
2-methylpentane and hexane) with individual concentrations less than 
35 ug/m 3 ; the aromatics (benzene, toluene, xylenes and 
1,2,4-trimethylbenzene with concentrations of 178, 94, 55 and 9 
ug/m 3 respectively); the chlorinated alkane, tetrachloromethane with 
a concentration of 77 ug/m 3 ; indan at 36 ug/m 3 ; and naphthalene at 
87 ug/m 3 . 

As noted in Table 2, the Ministry of the Environment has 
no applicable Air Quality Standards, Guidelines or Provisional 
Guidelines for propane, 2-methylpropane, butane, 2-methylbutane, 
pentane, 2-methylpentane or indan. However there are applicable 
half-hour Standards for benzene (10,000 ug/m 3 ), toluene (2,000 
ug/m 3 ), xylenes (2,300 ug/m 3 ), ethylbenzene (4,000 ug/m 3 ) and 
1,2,4-trimethylbenzene (100 ug/m 3 ); half-hour Guidelines for hexane 
(35,000 ug/m 3 ) and tetrachloromethane (1,800 ug/m 3 ); and a half -hour 
Provisional Guideline for naphthalene (36 ug/m 3 ). 

At 1:46pm, MAMU#1 moved approximately 75 metres further 
east onto the Pier 24/25 branch road and was set up near the public 
weigh scale. The wind speed had decreased slightly. This location 
was approximately 100 metres downwind of the tar plant and the 
strong odour of reduced sulphur compounds was still prevalent (MP 
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A063). Commencing at 1:54pm, 1.5 hours of CC data and two 30-minute 
VOC samples were acquired (Tables 3 and 5). Again elevated 
concentrations for the common contaminants were recorded. For CO, 
THC, TRS and N0 X , the respective maximum half -hour average GLCs were 
1.2, 2.8, 0.019 and 0.11 ppm (Table 4a). As for the two VOC 
samples, the total organic concentrations were 732 and 300 ug/m 3 
(Table 5). On the average, the alkane, aromatic and chlorinated 
alkane fractions comprised 11% (56 ug/m 3 ), 73% (376 ug/m 3 ) and 15% 
(77 ug/m 3 ) of these totals. In the first sample, 36 different VOCs 
were identified and 84% of the total peak area of the resulting 
chromatograms was accounted for by the field GC library. In the 
second sample, 26 different VOCs were detected and 77% of the total 
peak area was identified. The more prominent VOCs detected in both 
samples were benzene, toluene, xylenes and tetrachloromethane at 
average concentrations of 154, 68, 39 and 71 ug/m 3 respectively. 
Only the first VOC sample contained measureable concentrations of 
indan and naphthalene (at respective concentrations of 41 and 131 
ug/m 3 ) . 

After 3pm, MAMU#1 moved upwind of Domtar. Commencing 
shortly before 4pm, 1 VOC sample and approximately 1 hour of CC data 
were acquired near the main entrance of the Stelco #2 Rod Mill on 
Hobson Street (MP A064). No reduced sulphur odours were detected by 
the staff at this site, however elevated GLCs for the other common 
contaminants were measured (Table 4a). The maximum half -hour 
average GLCs for CO, THC, TRS and NO x were determined to be 2.3, 
2.2, 0.005 and 0.18 ppm respectively. From the analysis of the VOC 
sample, the total organic concentration was determined to be 240 
ug/m 3 with the alkane, aromatic and chlorinated alkane fractions 
accounting for 47% (113 ug/m 3 ), 28% (67 ug/m 3 ) and 19% (46 ug/m 3 ) of 
this total respectively (Table 6). A variety of low-boiling alkanes 
were detected in this sample but the individual concentrations were 
all less than 26 ug/m 3 (hexane). For the aromatics, a concentration 
of 34 ug/m 3 was determined for benzene; 16 ug/m 3 for toluene; and 10 
ug/m 3 for the xylenes. For the chlorinated alkanes, 38 ug/m 3 of 
tetrachloromethane and 8 ug/m 3 of 1,1,1-trichloroethane were 
determined from the sample. For the other VOCs of interest, no 
indan or naphthalene was detected. During this monitoring period, 
rush-hour traffic was a problem in downtown Hamilton and the winds 
were from the southwest and moderate. From windrose analyses and 
considering the characteristic of these measurements, the main 
source for these contaminants was deemed to be the vehicular traffic 
along Burlington Street and the other routes in downtown Hamilton. 
In other words, although the monitoring unit was upwind of Domtar, 
it was also downwind of the major traffic routes of Hamilton. 

On October 7, the winds were westerly at about 20 km/hr. 
It was a clear, sunny day and MAMUll moved to the Pier 24/25 branch 
road and set up near the water's edge, approximately 200 metres 
downwind of Domtar. Monitoring commenced at 9:23am. Some reduced 
sulphur odours were detected by the staff at this 6ite but after an 
hour of monitoring (MP A072 - Table 3), it was decided to move the 
monitoring unit closer to the tar plant where this odour was much 
more pronounced. No VOC samples were collected at this first site 
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and as noted in Table 4a , the maximum half -hour average GLC of TRS 
was 0.014 ppm. 

The second monitoring site for October 7 was on 
Strathearne Avenue adjacent to and downwind of Domtar. This was the 
same site as MP A062. Commencing at 11:23am (Tables 3 and 5 - MP 
A073), over 4 hours of CC data and 3 VOC samples were acquired at 
this second site. The reduced sulphur odour was much stronger and 
as noted in Table 4a, the maximum half -hour average GLC for TRS was 
now 0.070 ppm. For the other CCs, the maximum half-hour average GLCs 
were 0.5 ppm (CO), 3.4 ppm (THC) and 0.11 ppm (NO x ). The total 
organic concentrations determined from the 3 VOC samples were 1725, 
1149 and 871 ug/m 3 for an average total concentration of 1248 ug/m 3 . 
On the average, the alkane, aromatic and chlorinated alkane 
fractions comprised 9% (107 ug/m 3 ), 73% (908 ug/m 3 ) and 17% (210 
ug/m 3 ) of these totals. Once again, the more dominant VOCs were 
benzene, toluene and xylenes at concentrations ranging up to 300, 
167 and 127 ug/m 3 respectively; ethylbenzene ranging up to 53 ug/m 3 ; 
indan ranging up to 141 ug/m 3 ; naphthalene ranging up to 330 ug/m 3 ; 
and the low-boiling alkanes (propane to hexane) with concentrations 
ranging up to 53 ug/m 3 . 

On October 14, it was overcast and the winds were brisk 
(gusting to 40 km/hr) and westerly. Shortly before 1:30pm, MAMU#1 
was moved to Strathearne Avenue, adjacent to and downwind of Domtar. 
This was the same site as that utilized during MPs A062 and A073 and 
the strong odour of reduced sulphur compounds was still prevalent. 
The gas chromatograph developed mechanical problems at this time and 
hence only CC data were acquired at this site. As noted by MP A142 
in Table 3, 2.9 hours of CC data were measured. The maximum 
half -hour average GLC for TRS was 0.120 ppm; for CO, 2.8 ppm; for 
THC, 4.6 ppm; and for N0 X , 0.14 ppm (Table 4a). The rotten egg 
odour at this site is clearly reflected by the significant TRS 
results. The overall average GLC for TRS measured throughout the 
entire monitoring period was found to be 0.066 ppm (Table 4). 

Because of the high TRS results, MAMUtl moved upwind of 
Domtar and set up on Hobson Street, just north of Burlington Street. 
The gas chromatograph was repaired and the winds remained brisk and 
westerly. No strong odours were perceived and commencing at 5pm, a 
ha If -hour VOC sample and approximately 1 hour of CC data were 
acquired (MP A143). For the CC data (Tables 3 and 4a), the maximum 
half -hour average GLCs were determined to be 3.5 ppm for CO, 1.6 ppm 
for THC, nd. for TRS (nd. - not detected meaning that the 
concentration of TRS in the ambient air was lower than the detection 
limit of the analyzer. For TRS, this was 0.002 ppm) and 0.08ppm for 
NO x . The results of the analysis of the VOC sample indicated 
ambient air concentration of VOCs typical of an urban environment. 
As noted in Table 6, the total organic concentration was 144 ug/m 3 
with the alkane, aromatic and chlorinated alkane fractions 
comprising 51% (74 ug/m 3 ), 31% (45 ug/m 3 ) and 15% (22 ug/m 3 ) of this 
total respectively. No naphthalene or indan was detected and the 
more dominant VOCs were the low-boiling alkanes and aromatics. No 
individual VOC concentrations were greater than 20 ug/m 3 . 
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On October 16, it was overcast with periods of light rain. 
The winds were westerly and moderate with gusts up to 30 km/hr. 

After the morning work at Pier 24/25, MAMUil moved to 
Strathearne Avenue and set up at the same site as was used during 
MPs A062, A073 and A142. Again, this site was adjacent to and 
directly downwind of Domtar and the strong pungent odour of reduced 
sulphur compounds was prevalent. As noted by MP A164 in Tables 3 
and 5, monitoring commenced shortly before 1pm and 3 half -hour VOC 
samples and approximately 3 hours of CC data were acquired. As 
listed in Table 4a, elevated GLCs for the common contaminants were 
measured as the maximum half-hour average GLCs for CO, THC, TRS and 
NO x were found to be 4.6 ppm, 3.0 ppm, 0.034 ppm and 0.13 ppm 
respectively. From the analyses of the 3 VOC samples, elevated 
concentrations of VOCs were also measured. The total organic 
concentrations were 696, 480 and 903 ug/m 3 for an average of 693 
ug/m 3 . On the average, the alkane, aromatic and chlorinated alkane 
fractions comprised 16% (109 ug/m 3 ), 78% (541 ug/m 3 ) and 4% (28 
ug/m 3 ) of these totals respectively. The more dominant VOCs were 
the lower ordered aromatics, naphthalene and indan. As noted in 
Table 5, the average concentration for benzene was found to be 116 
ug/m 3 ; for toluene, 72 ug/m 3 ; for the xylenes, 65 ug/m 3 ; for 
naphthalene, 168 ug/m 3 ( a maximum of 226 ug/m 3 was reported from 
the last sample); and for indan, 61 ug/m 3 (a maximum of 98 ug/m 3 ). 
Tetrachloromethane and ethylbenzene were detected at concentrations 
ranging up to 42 ug/m 3 . For the low-boiling alkanes, no individual 
concentrations were greater than 25 ug/m 3 . Thirty-six to 40 
different VOCs were detected in these samples and on the average, 
78% of the total peak area of each chromatogram was identified by 
the field GC libraries. 

The winds backed continually throughout the afternoon of 
October 16 and it started to rain. Because of the wind shift, 
MAMU#1 moved nearer to the water's edge on the Pier 24/25 road in 
order to remain downwind of Domtar. Rather than being adjacent to 
the tar plant, the monitoring unit was now approximately 300 metres 
downwind. As denoted by MP A165 in Tables 3 and 5, 1.1 hours of CC 
data and 1 half-hour VOC sample were acquired at this site 
commencing shortly after 4pm. Again elevated GLCs were measured for 
the CCs and the VOCs. As listed in Table 4a, the maximum half-hour 
average GLCs for CO, THC, TRS and NO x were found to be 3.8, 2.9, 
0.029 and 0.15 ppm respectively. The total organic concentration 
determined from the VOC sample was 958 ug/m 3 with the alkane 
fractional concentration being 143 ug/m 3 (15%); the aromatic 
fraction 714 ug/m 3 (75%); and the chlorinated alkane fraction 89 
ug/m 3 (9%). The results of this sample were similar to those 
obtained during MP A164 as the more dominant VOCs were benzene, 
detected at a concentration of 137 ug/m 3 ; toluene, at 97 ug/m 3 ; 
xylenes, at 85 ug/m 3 ; naphthalene, at 215 ug/m 3 ; and indan, at 92 
ug/m 3 . Tetrachloromethane was detected at 80 ug/m 3 and ethylbenzene 
at 41 ug/m 3 . Forty different organics were detected in the sample 
and the field GC library accounted for 83% of the total peak area. 



13 



At 5:30pm, MAMU#1 moved upwind of Domtar to a location 
near the main entrance to the Stelco 12 Rod Mill on Hobson Street. 
While at this upwind site, 1 VOC sample and 2.2 hours of CC air 
quality data were acquired (MP A166). Monitoring was conducted 
during rush-hour traffic and although the monitoring unit was upwind 
of Domtar, elevated GLCs of CO, THC and NO x were measured. As 
listed in Table 4a, the maximum half -hour average GLC for these 3 
CCs were 1.8, 1.7 and 0.20 ppm respectively. No reduced sulphur 
odours were perceived by the staff and no TRS was detected. As for 
the VOCs, the total organic concentration determined from the 
analysis of the VOC sample was 192 ug/m 3 with the alkane, aromatic 
and chlorinated alkane fractional concentrations being 66% (126 
ug/m 3 ), 25% (48 ug/m 3 ) and 8% (15 ug/m 3 ) respectively. No 
naphthalene or indan was detected and the major fractional group of 
VOCs were the low-boiling alkanes whose individual concentrations 
were all less than 35 ug/m 3 . The results of this upwind monitoring 
period were similar to those reported during MP A064. Upon 
considering the wind direction and the characteristics of the VOCs 
at the time of maximum readings at this site, the most plausible 
source for the somewhat elevated concentrations of the CCs would be 
vehicular traffic along Burlington Street and the other major 
traffic routes of downwtown Hamilton. 

During the morning of October 17, the winds were brisk and 
northeasterly. It was raining and the sky condition was overcast 
stratocumulus. 

Because of the northeasterly winds, MAMUtl moved 
approximately 300 metres southwest and downwind of Domtar to a site 
on Hobson Street near Burlington Street. The data acquisition 
system for the common contaminants was inoperative but two half-hour 
VOC samples were acquired commencing at 11:30am (MP A172, Table 5). 
These two samples were collected because the strong odour of reduced 
sulphur compounds was again prevalent in the downwind area of this 
plant. Elevated concentrations of VOCs were measured as the total 
organic concentrations were determined to be 656 and 512 ug/m 3 . On 
the average, the alkane, aromatic and chlorinated alkane fractions 
accounted for 13% (78 ug/m 3 ), 73% (428 ug/m 3 ) and 13% (75 ug/m 3 ) of 
these totals. As in the previous sampling, the more dominant VOCs 
were benzene (an average concentration of 97 ug/m 3 ), toluene (68 
ug/m 3 ), xylenes (46 ug/m 3 ), indan (40 ug/m 3 ), naphthalene (126 
ug/m 3 ), 1,1,1-trichloroethane (58 ug/m 3 ), and ethylbenzene (17 
ug/m 3 ). Some low-boiling alkanes were also detected but their 
individual concentrations were all less than 30 ug/m 3 . Forty-two 
different VOCs were detected in the first sample and 28 in the 
second. The field GC library accounted for 83% of the total peak 
areas on the chroma togr ams . 

From these air quality measurements, the Domtar (Cassidy 
Works) tar plant on Strathearne Avenue was found to be a source of 
reduced sulphur compounds, aroma tics, some chlorinated alkanes, 
indan and naphthalene. From the downwind measurements, the maximum 
half -hour average GLCs for TRS ranged from 0.014 to 0.120 ppm 
whereas from the upwind measurements, the largest maximum half -hour 



average GLC of TRS was only 0.005 ppm (Table 4a). As noted in Table 
5, the average total organic concentration determined from 12 
downwind VOC samples was 813 ug/m 3 with average alkane, aromatic and 
chlorinated alkane fractional concentrations accounting for 13% (102 
ug/m 3 ), 74% (598 ug/m 3 ) and 12% (96 ug/m 3 ) of these totals 
respectively. The average concentration of benzene was determined 
to be 149 ug/m 3 (with a maximum concentration of 300 ug/m 3 ); of 
toluene, 90 ug/m 3 (167 ug/m 3 ); of xylenes, 71 ug/m 3 (127 ug/m 3 ); of 
ethylbenzene, 28 ug/m 3 (53 ug/m 3 ); of 1,1,1-trichloroethane, 18 
ug/m 3 (89 ug/m 3 ); of tetrachloromethane, 108 ug/m 3 (500 ug/m 3 ); of 
indan, 70 ug/m 3 (141 ug/m 3 ); and of naphthalene, 176 ug/m 3 (330 
ug/m 3 ). From the 3 upwind VOC samples (Table 6), the average total 
organic concentration was determined to be 192 ug/m 3 with the 
average alkane, aromatic and chlorinated alkane fractional 
concentrations accounting for 54% (104 ug/m 3 ), 28% (53 ug/m 3 ) and 
14% (27 ug/m 3 ) of this total respectively. The major VOCs were the 
low-boiling alkanes with individual concentrations ranging up to 35 
ug/m 3 ; tetrachloromethane with concentrations up to 38 ug/m 3 ; and 
the benzene, toluene and xylenes with individual concentrations up 
to 34 ug/m 3 . No naphthalene or indan was detected in the upwind 
samples . 

Elevated concentrations of naphthalene and TRS were 
detected downwind of Domtar. In April of 1987, the Ministry adopted 
a half -hour Provisional Guideline for naphthalene of 36 ug/m 3 . 
During the 1986 survey, up to 330 ug/m 3 of naphthalene for a 
half -hour average concentration was detected downwind of Domtar. 
The Ministry has a half -hour Provisional Guideline for TRS (0.027 
ppm) for kraft pulp mills although there is no applicable Guideline 
available for emissions from tar plants. A maximum half -hour 
average GLC of 0.120 ppm for TRS was measured downwind of the Domtar 
tar plant. 
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3.2 Air Quality in the Vicinity of Columbian Chemical 

As noted in Tables 3 and 7 , active ambient air monitoring 
in the vicinity of Columbian Chemical was conducted on October 8 and 
17. 

On October 8, the winds were brisk and southwesterly. 
There was light rain throughout most of the day and the sky 
condition was generally overcast stratocumulus with the ambient 
temperature in the mid-teens. 

During the early afternoon, MAMU#1 was moved to the north 
end of Parkdale Avenue and was set up adjacent to and directly 
downwind of Columbian Chemical. Commencing at 1:45pm, 1.1 hours of 
CC data and one half-hour VOC sample were acguired (MP A082). No 
odour was detected at this site and relatively low concentrations 
were determined for the measured contaminants (Tables 4a and 7). 
For the CCs, the respective maximum half -hour average GLCs for CO, 
THC, TRS and N0 X were 1.1, 1.9, 0.006 and 0.07 ppm. For the VOCs, 
the total organic concentration was determined to be 217 ug/m 3 with 
the alkane, aromatic and chlorinated alkane fractions accounting for 
67% (146 ug/m 3 ), 26% (57 ug/m 3 ) and 4% (9 ug/m 3 ) of this total 
respectively. The more dominant VOCs were the low-boiling alkanes 
(propane to hexane) but their individual concentrations were all 
less than 35 ug/m 3 . Twenty-seven different VOCs were detected in 
this sample and the field GC library accounted for 62% of the total 
peak area of the resulting chromatograms . Naphthalene was detected 
but its concentration was only 8 ug/m 3 . 

After 3pm, MAMU#1 moved to the semi-permanent monitoring 
site on Pier 24/25. The winds were still southwesterly and brisk. 
A long-term overnight monitoring program was started at 3:22pm (MP 
A083) and one VOC sample was acquired between 3:28 and 3:58pm. From 
the GC analysis, the total VOC concentration was determined to be 
275 ug/m 3 (Table 7) with the alkane, aromatic and chlorinated alkane 
fractions accounting for 45% (125 ug/m 3 ), 37% (103 ug/m 3 ) and 12% 
(34 ug/m 3 ) of this total respectively. The low-boiling alkanes had 
concentrations all less than 20 ug/m 3 ; the concentrations of 
benzene, toluene and xylenes were 20, 22 and 21 ug/m 3 respectively; 
and trichloromethane and naphthalene were detected at concentrations 
of 25 and 19 ug/m 3 respectively. Although this site was upwind of 
Columbian Chemical, it was also downwind of the main industrial 
complex of Hamilton. In particular, it was downwind of Domtar, 
Stelco/Dofasco and the major traffic routes of downtown Hamilton. 
Thi6 is highlighted from the overnight monitoring program as the 
maximum one-hour average GLCs for the CCs were found to be 2.1 ppm 
for CO; 2.4 ppm for THC; 0.012 ppm for TRS; and 0.04 ppm for N0 2 
(Table 4a; MP A083). The wind at the time of these maxima was 
northerly at 34 km/hr which lends credence to the closed circulation 
cell as described in Report ARB-84-86-AQM. 

On October 17, the winds were northeasterly and brisk. 
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The data acquisition system for the CCs was inoperative and only VOC 
sampling was undertaken. Shortly after 1pm, MAMU#1 moved to the 
parking lot of #1817 Burlington Street East. The monitoring unit 
was approximately 350 metres downwind of Columbian Chemical and 
commencing at 1:15pm, two half-hour VOC samples were acquired (MP 
A173; Table 7). The total organic concentrations were 100 and 155 
ug/m 3 and on the average, the alkane, aromatic and chlorinated 
alkane fractions accounted for 58% (74 ug/m 3 ), 33% (42 ug/m 3 ) and 2% 
(2 ug/m 3 ) of these totals respectively. The only major VOC detected 
in these samples was naphthalene and it was found at concentrations 
of 27 and 5 ug/m 3 . 

Thus from these two days of air quality monitoring in the 
vicinity of Columbian Chemical, the results were found to be 
characteristic of an urban environment with the low-boiling alkanes 
and CO being the dominant contaminants measured. The winds were 
brisk during this monitoring and no applicable Ministry of the 
Environment Air Quality Standards, Guidelines or Provisional 
Guidelines were exceeded for any of the measured contaminants. 
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3.3 Air Quality in the Vicinity of Dofasco and Stelco 

Air quality measurements in the vicinity of Dofasco and 
Stelco were conducted on October 9 and 10. 

On October 9, the winds were generally northerly and 
brisk. It was a sunny day and the ambient temperature was in the 
high teens. 

At 10am, MAMU#1 moved to the corner of Ottawa and 
Burlington Streets. This site was directly downwind of Dofasco and 
commencing at 10:36am, 3 half -hour VOC samples and 2.4 hours of CC 
data were acquired (MP A092). Good atmospheric dispersion 
conditions existed and very little odour was detected at this site. 
For the CCs, the maximum half-hour average GLCs were 1.9 ppm for CO; 
1.9 ppm for THC; 0.006 ppm for TRS; and 0.22 ppm for NO^ (Table 4a). 
For the VOCs, the total organic concentrations determined from the 3 
VOC samples were only 158, 141 and 139 ug/m 3 for an average of 146 
ug/m 3 (Table 8). On the average, the alkane, aromatic and 
chlorinated alkane fractions accounted for 57% (83 ug/m 3 ), 34% (49 
ug/m 3 ) and 5% (8 ug/m 3 ) of these totals. An average of 30 different 
VOCs were detected in these samples but no individual concentration 
was in excess of 25 ug/m 3 . No indan was detected and only 6 and 8 
ug/m 3 of naphthalene was measured in 2 of the 3 samples. From these 
results, none of the applicable Ministry of the Environment Air 
Quality Standards, Guidelines or Provisional Guidelines were 
exceeded for any of these measurements. 

Shortly after 1pm, MAMU#1 moved farther west to the corner 
of Alpha and Burlington Streets. Brisk northerly winds still 
prevailed and this second monitoring site was directly downwind of 
Stelco (MP A093; Table 3). Commencing at 1:53pm, 2 half-hour VOC 
samples and 2 hours of CC data were acquired. Little odour was 
present but as can be seen from Table 4a, elevated GLCs for CO, THC 
and NO* were detected. The maximum half -hour average GLCs for CO, 
THC, TRS and NO x were 2.4, 2.1, 0.005 and 0.47 ppm respectively. 
Although not listed in the common contaminant tables, the respective 
maximum half-hour average GLCs for NO and N0 2 determined during this 
same monitoring period were 0.30 and 0.16 ppm. For the 2 VOC 
samples, the total organic concentrations were determined to be 225 
and 354 ug/m 3 (Table 8). Of these VOC results, the alkane, aromatic 
and chlorinated alkane fractions accounted for 52% (152 ug/m 3 ), 36% 
(104 ug/m 3 ) and 6% (19 ug/m 3 ) of the totals respectively. The more 
dominant V0C6 were the low-boiling alkanes and aromatics but no 
individual concentrations were in excess of 35 ug/m 3 . Naphthalene 
was detected at very low concentrations in these two samples (5 and 
4 ug/m 3 ) . 

Because of the significant GLCs of NO x measured at this 
site, MAMU#1 immediately moved to the semi-permanent monitoring site 
at International Harvester. The Harvester site was approximately 



500 metres northeast of Alpha and Burlington Streets. This site was 
not downwind of Stelco as the wind remained northerly and was 
blowing from across Hamilton Harbour. As noted in Table 3, an 
overnight monitoring program was started at this site at 4:16pm (MP 
A094). Although not listed in Table 4a, the maximum half-hour 
average GLC of N0 X measured at this upwind site during the first 
hour of monitoring was only 0.05 ppm. 

On October 10, brisk northeasterly winds were present. 
The sky condition was clear during the early morning but degraded to 
broken cumulus by noon. The ambient temperature hovered around 
10°C. This being Friday, the air quality monitoring program was 
only conducted during the morning hours. 

Under the northeasterly winds, MAMUtl was moved to the 
corner of Alpha and Burlington Streets shortly before 10am. 
Commencing at 9:54am, one VOC sample and 0.6 hours of CC data were 
acquired (MP A102; Table 3). This site was downwind of both Stelco 
and the J.I. Case Paint plant. A strong paint odour was detected 
by the ministry staff while at this monitoring site and can be seen 
from the CC data (Table 4a), elevated GLCs of THC were measured. 
The maximum ha If -hour average GLCs for CO, THC, TRS and NO x were 
1.0, 2.3, nd. (not detected; i.e. below 0.002 ppm) and 0.16 ppm 
respectively. From the analysis of the VOC sample, the total 
organic concentration was determined to be 243 ug/m 3 with an alkane 
fractional concentration of 63 ug/m 3 ; an aromatic fraction of 173 
ug/m 3 ; and a chlorinated alkane fraction of 6 ug/m 3 (Table 8). 
Since the aromatics were dominant in the sample, the more prominent 
compounds were benzene (6 ug/m 3 ), toluene (16 ug/m 3 ), xylenes (89 
ug/m 3 ), ethylbenzene (23 ug/m 3 ), 1,2,4-trimethylbenzene (14 ug/m 3 ) 
and tert . -butylbenzene (20 ug/m 3 ). For the low-boiling alkanes, the 
most dominant was butane at a concentration of 10 ug/m 3 . 

At 10:40am, MAMU#1 moved further west so as to be downwind 
of Stelco and not downwind of the Case paint plant. The monitoring 
site was at the corner of Dickson and Burlington Streets and 
commencing at 10:46am, another VOC sample and 2 hours of CC data 
were acquired (MP A103; Table 3). A very weak odour of reduced 
sulphur compounds was detected at this site and the winds had veered 
slightly to become easterly at 20 to 30 km/hr. For the CC data 
(Table 4a), the GLCs of CO and TRS had increased slightly whereas 
for NO x and THC, they had diminished slightly. The maximum 
half -hour average GLCs for CO, THC, TRS and NO x were now 1.6, 2.0, 
0.010 and 0.09 ppm respectively. For the VOCs, the total organic 
concentration determined from the VOC sample (A103; Table 8) was now 
one-half of that determined from the sample acquired at Alpha and 
Burlington Streets. The total organic concentration was 105 ug/m 3 
and was composed entirely of alkanes (37 ug/m 3 ) and aromatics (68 
ug/m 3 ). The concentrations of benzene, toluene and xylenes were 43, 
6 and 3 ug/m 3 respectively and no low-boiling alkane had a 
concentration greater than 5 ug/m 3 . The other major VOCs detected 
in this sample were naphthalene (15 ug/m 3 ) and undecane (20 ug/m 3 ). 
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In summary, from one day of monitoring downwind of Dofasco 
under good atmospheric dispersion conditions, none of the applicable 
Ministry of the Environment Air Quality Standards, Guidelines or 
Provisional Guidelines were exceeded. 

From the air quality data acquired in the vicinity of 
Stelco, the Ministry of the Environment's Air Quality Standard for 
NO,, was exceeded. Downwind point of impingement measurements for 
this contaminant resulted in a maximum half -hour average GLC of 0.47 
ppm whereas upwind measurements resulted in a maximum half-hour 
average GLC of 0.05 ppm. The Ministry Standard for NO x is 0.25 ppm. 
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3.4 Air Quality of the General Industrial Sector 

Throughout this survey, there were several monitoring 
periods during which a defined source could not be ascertained but 
in general, the gaseous contaminants monitored by MAMU#1 were deemed 
to have originated from the industrial complex area of Hamilton. 
These periods were generally passive long-term (for example: 
overnight at Pier 24/25 or the Harvester sites) or active short-term 
monitoring episodes conducted at remote areas throughout the 
downtown sector of Hamilton. The air quality data acquired during 
the following monitoring periods fit these criteria: the early 
morning of October 6 (no MP designation), A064, A065, A074, A083, 
A094, A143, A153, A155, A162, A166 and A167. Although the data 
acquired during monitoring periods A064, A083, A143 and A166 were 
discussed elsewhere in this report, the data will be highlighted in 
this section in order to maintain continuity. 

On October 6, the winds were from the WNW at 30 km/hr 
gusting to 50 km/hr. This was the first day for this survey and 
during the morning, all analyzers housed in MAMU#1 were calibrated 
while the monitoring unit was at the Ministry's Air Quality 
Equipment shop on Barton Street east of Nash Road. While the common 
contaminant analyzers were being calibrated, one VOC sample was 
acquired. As noted in Tables 6 and 9 (Oct 6; 11:47), the analysis 
of this sample depicted a relatively clean urban environment. The 
total organic concentration determined from this sample was only 129 
ug/m 3 with the alkane, aromatic and chlorinated alkanes comprising 
50, 42 and 8% of this total respectively. Only 29 different 
organics were detected and none of these organics were present at 
concentrations in excess of 16 ug/m 3 . This sampling site was NOT 
downwind of any particular industry but rather downwind of the 
entire industrial sector of Hamilton. 

On this same day, upwind measurements of Domtar carried 
out on Hobson Street and referenced as MP A064 (Tables 3, 4a and 9) 
were also downwind measurements of the industrial area of Hamilton. 
The main source of the gaseous contaminants measured during this 
monitoring period was deemed to be vehicular traffic in downtown 
Hamilton and the discussion of this data was presented in Section 
3.1 of this report. 

During the late afternoon of October 6, MAMU#1 moved to 
the Harvester monitoring site. Overnight monitoring commenced at 
5:35pm and 14.5 hours of CC data were acquired (MP A065; Table 3). 
No VOC sampling was undertaken and as can be seen from Tables 4 and 
4a, the overall average and maximum one-hour average GLCs for CO 
were 0.7 and 1.6 ppm; for THC, 2.5 and 3.9 ppm; for TRS, not 
detected (or less than 0.002 ppm); and for N0 2/ 0.04 and 0.06 ppm. 

On October 7, the winds were westerly and brisk (up to 35 
km/hr). After the active daily monitoring program, MAMUI1 returned 
to the Harvester site and commenced acquiring overnight data at 
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4:27pm (MP A074). Again no VOC sampling was carried out and as 
noted in Table 3, 16.1 hours of CC data were acquired overnight. 
Again low concentrations were measured for the common contaminants. 
The overall average and maximum one-hour average GLCs for CO were 
0.5 and 0.8 ppm; for THC, 1.3 and 1.4 ppm; for TRS, not detected; 
and for N0 2/ 0.03 and 0.05 ppm (Tables 4 and 4a). 

On October 8, the winds had veered to the northwest and 
after an active monitoring program downwind of Columbian Chemical, 
MAMU#1 moved to Pier 24/25 where an overnight monitoring program was 
carried out (MP A083). Commencing at 3:22pm, one VOC sample and 
17.5 hours of CC data were acquired (Table 3). The discussion of 
the results from this monitoring is presented in Section 3.2. 
Suffice to say that no measurements exceeded any of the applicable 
Ministry of the Environment Air Quality Criteria or Guidelines and 
at the time of maximum readings, the wind was northerly at 34 km/hr. 

On October 9, the winds were still northerly and brisk. 
After the daily monitoring programs in the vicinity of Dofasco and 
Stelco, the monitoring unit was moved to the Harvester site where an 
overnight monitoring program commenced at 4:16pm (MP A094). No VOC 
sampling was carried out and as can be seen from Tables 4 and 4a, 
the overall average and maximum one-hour average GLCs for CO were 
determined to be 0.2 and 0.6 ppm; for THC, 1.9 and 2.1 ppm; for TRS, 
0.006 and 0.008 ppm; and for N0 2 , 0.03 and 0.06 ppm. 

On October 14, the winds were brisk and westerly. After 
5pm, MAMU#1 moved to Hobson Street and commenced acquiring air 
quality data upwind of Domtar (MP A143). One VOC sample and 1.1 
hours of CC data were acquired at this site and the discussion of 
these results was presented in Section 3.1. The air quality data 
was typical of an urban environment and none of the measurements 
exceeded any of the applicable Ministry of the Environment Air 
Quality Criteria or Guidelines (Tables 3, 4a and 9). Because of a 
power failure, no overnight monitoring was carried out on this date. 

On October 15, the winds were northwesterly and brisk. 
The atmospheric dispersion conditions were good and after the 
morning calibrations, MAMU#1 commenced monitoring along the Pier 
24/25 service road, south of and adjacent to the QEW. Some reduced 
sulphur odour was present along this road and the monitoring unit 
was placed in the general area of this odour. One VOC sample and 
2.1 hours of CC data were acquired in this area (MP A153; Table 3). 
From these data, the maximum ha If -hour average GLCs for CO, THC, TRS 
and NO x were determined to be 0.9, 2.0, 0.011 and 0.13 ppm 
respectively (Table 4a). From the GC analysis, the total organic 
concentration was found to be 76 ug/m 3 with an alkane fraction of 26 
ug/m 3 ; an aromatic fraction of 38 ug/m 3 and a chlorinated alkane 
fraction of 10 ug/m 3 (Table 9). At the time of maximum odour, the 
wind direction was from 250 degrees and upon considering the 
monitoring site, the unit was approximately 800 metres directly 
downwind of Domtar. However specific source contribution from 
Domtar of these contaminants could not be determined since no upwind 
measurements were taken nor was the wind speed and direction 
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constant for any significant periods of time. Rather, these results 
were indicative of the emissions from the industrial area of 
Hamilton. 

MAMUH moved back to the Pier 24/25 site after 6pm on 
October 15. Commencing at 6:29pm, a passive overnight monitoring 
program was canried out (MP A155). No VOC sampling was performed 
and as noted in. Tables 4 and 4a, elevated GLCs for THC and TRS were 
recorded overnigfet. From the 14.2 hours of CC data, the overall 
average and maximum one-hour average GLCs for CO were 0.9 and 1.9 
ppm; for THC, 2.3 and 2.7 ppm; for TRS, 0.016 and 0.024 ppm; and 
N0 2 , 0.03 and QJM ppm (Tables 4 and 4a). 

During the morning of October 16, the winds were westerly 
at 25 to 30 km/air. After the morning calibration work at Pier 
24/25, one VOC aample and 1.2 hours of CC data were acguired (MP 
A162). As listed in Tables 4a and 9, the air guality measurements 
were all relatively low. The maximum half-hour average GLCs for CO, 
THC, TRS and NO m were 0.9, 1.6, 0.004 and 0.15 ppm respectively. 
For the VOCs, thse total organic concentration was only 104 ug/m 3 
with equal contributions from the alkane and aromatic fractions. 
The monitoring, unit was approximately 1 km eastnortheast of the main 
industrial area «af Hamilton and from these results, no discrete 
source could be ascertained. 

During the late afternoon of October 16, MAMU#1 moved 
upwind of Domtar- At a site on Hobson Street, over 2 hours of CC 
data and 1 VOC sample were acguired (MP A166). Although this site 
was upwind of Domfcar, it was also downwind of other major industries 
in the industrial -sector of Hamilton and as a result, the discussion 
of these results is presented in Section 3.1 of this report. The 
air guality data, was typical of an urban environment and none of the 
measurements exceeded any of the applicable Ministry of the 
Environment Air fijaality Criteria or Guidelines. 

During tbe early evening of October 16, MAMU#1 moved back 
to Pier 24/25 where another passive overnight monitoring program was 
carried out. Commencing at 8:21pm, almost 13 hours of CC data were 
acguired (MP &I*7) and as can be seen from Tables 4 and 4a, 
relatively low concentrations were measured. The overall average 
and maximum one-tanur average GLCs for CO were determined to be 0.7 
and 1.1 ppm; for BBC, 1.7 and 1.9 ppm; for TRS, not detected (below 
0.002 ppm); and fear H0 2 , 0.07 and 0.09 ppm. 

The air *quality data acquired during the aforementioned 12 
monitoring periodSs were considered to be characteristic of the 
environment in tine general industrial area of Hamilton. Most of 
these measurements were taken at night when the ambient temperatures 
were just above freezing. However, rather than the usual calm 
weather conditions,, the winds remained relatively brisk throughout 
this entire perioife. Nevertheless, from the 99 hours of CC data and 
the 7 half-hour \JfflC samples, none of the applicable Ministry of the 
Environment Air Quality Standards, Criteria, Guidelines or 
Provisional Guidelines were exceeded for any of the measured 
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contaminants. For the CCs, the maximum one-hour average GLCb of CO 
ranged from 0.6 to 2.1 ppm; for THC, this range was from 1.4 to 3.9 
ppm; for TRS, the range was from less than 0.002 ppm (not detected) 
to 0.024 ppm; and for N0 2/ the range was from 0.04 to 0.09 ppm 
(Table 4a). For the VOCs, the average total organic concentration 
was determined to be 169 ug/m 3 with the alkane, aromatic and 
chlorinated alkane fractions accounting for approximately 50, 35 and 
10% of thi6 total respectively. 
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4.0 Comparisons and Conclusions 

Twenty-three monitoring periods comprised the 1986 air 
quality survey in the industrial sector of Hamilton. Only one 
monitoring unit (MAMU #1) of the Air Resources Branch participated 
in the 1986 survey during which 122 hours of common contaminant (CC) 
data and 25 volatile organic compound (VOC) samples were acquired. 

Seventy different monitoring periods comprised the survey 
in 1985. Two monitoring units participated and approximately 870 
hours of CC data and 100 VOC samples were acquired. 

Air quality monitoring in the vicinity of the Domtar 
(Cassidy Works) tar plant on Strathearne Avenue was conducted on 5 
different days in 1986. Fifteen hours of CC data and 12 VOC samples 
were acquired downwind of this plant (7 monitoring periods) and 4 
hours of CC data and 3 VOC samples were acquired upwind of this 
plant (3 monitoring periods). From these data, this tar plant was 
found to be a source of total reduced sulphur compounds, aromatics, 
some chlorinated alkanes, indan and naphthalene. The maximum 
half-hour average ground level concentrations (GLCs) of total 
reduced sulphur compounds measured downwind of this plant ranged 
from 0.014 to 0.120 ppm (parts per million). From the upwind 
measurements, the maximum half -hour average GLC of TRS was only 
0.005 ppm. In 1985, the maximum half -hour average GLC for TRS was 
0.10 ppm as acquired during 12 hours of CC data through 6 different 
monitoring periods. From the analysis of the 12 downwind VOC 
samples acquired in 1986, the average total organic concentration 
was found to be approximately 800 ug/m 3 . In 1985, this average 
concentration was 700 ug/m 3 as analyzed from 17 half-hour VOC 
samples. In 1986, the alkane, aromatic and chlorinated average 
fractional concentrations were 102 (13%), 598 (74%) and 96 ug/m 3 
(12%) respectively. In 1985, these fractional groups were 161 
(23%), 484 (69%), and 32 ug/m 3 (5%) respectively. In 1985, the 
field GCs could identify up to 120 different VOCs (volatile organic 
contaminants). In 1986, this number was increased to 133. Thus 
considering these factors, the concentrations of VOCs detected 
downwind of this tar plant were very similar during these two years. 
None of the VOCs were detected in concentrations that exceeded 
applicable Ministry of the Environment Air Quality Standards, 
Criteria, Guidelines or Provisional Guidelines. Naphthalene was 
identified in the VOC samples during the 1985 survey but it was not 
quantitated. In 1986, the field GC systems were calibrated for this 
contaminant and ha If -hour concentrations ranging up to 330 ug/m 3 
were detected downwind of this tar plant. In April of 1987, the 
Ministry of the Environment adopted a half-hour Provisional 
Guideline of 36 ug/m 3 for naphthalene. 

From the two days of monitoring in the vicinity of 
Columbian Chemical during the 1986 survey, low concentrations were 
measured and the results were found to be characteristic of an urban 
environment with the low-boiling alkanes and carbon monoxide being 
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the dominant contaminants measured. Similar results were found 
during the 1985 survey. None of the applicable Ministry of the 
Environment Air Quality Standards, Criteria, Guidelines or 
Provisional Guidelines were exceeded or even approached by the 
contaminants measured downwind of this source in 1985 or 1986. 

In 1986, 3 VOC samples and 2.4 hours of CC data were 
acquired downwind of Dofasco. The maximum half -hour average GLCs 
for CO, THC, TRS and N0 X were found to be 1.9, 1.9, 0.006 and 0.22 
ppm respectively. Low organic concentrations were determined from 
the 3 VOC samples (an average of only 146 ug/m 3 ) and no individual 
VOC concentrations were in excess of 25 ug/m 3 . In 1985, the maximum 
half -hour average GLCs of TRS and N0 X were 0.027 and 0.24 ppm 
respectively. For the VOCs, the average total organic concentration 
was 122 ug/m 3 (from 22 samples) with individual VOC concentrations 
ranging up to 30 ug/m 3 . Once again, similar results were measured 
during both surveys and none of the applicable Ministry of the 
Environment Air Quality Standards, Criteria, Guidelines or 
Provisional Guidelines were exceeded or even approached by the 
measured contaminants. 

In 1986, approximately 5 hours of CC data and 4 half -hour 
VOC samples were acquired during 3 different monitoring periods 
downwind of Stelco. From these air quality data, Stelco was found 
to be a major source of H0 X . The maximum half-hour average GLCs for 
CO, THC, TRS and NO x were found to be 2.4, 2.1, 0.010 and 0.47 ppm 
respectively. Immediately following these significant NO x readings, 
monitoring upwind of Stelco resulted in a maximum half-hour average 
GLC for N0 X of only 0.005 ppm. Thus the applicable Ministry of the 
Environment Air Quality Standard for NO x (i.e. 0.25 ppm) was 
exceeded downwind of Stelco. In 1985, the respective maximum 
half-hour average GLCs for TRS and NO x measured downwind of Stelco 
were 0.087 and 0.22 ppm. For the VOCs detected during the 1986 
survey, the average total organic concentration was 232 ug/m 3 with 
an average alkane, aromatic and chlorinated alkane fractional 
concentrations of 101 (44%), 112 (48%) and 11 ug/m 3 (5%) 
respectively. An average of only 30 different VOCs were detected in 
these samples and none had average concentrations in excess of 30 
ug/m 3 . Only 1 VOC sample was acquired downwind of Stelco in 1985. 
Its total organic concentration was only 117 ug/m 3 with the alkanes 
accounting for 22% of this total and the aromatics 77%. Apart from 
NO x , no other applicable Ministry of the Environment Air Quality 
Standard, Criterion, Guideline or Provisional Guideline was exceeded 
by the contaminants measured downwind of this source. 

During the 1986 survey, air quality data acquired during 
12 different monitoring periods were considered to be characteristic 
of the general environment in the industrial area of Hamilton. From 
the 99 hours of CC data (mostly night ime monitoring) and the 7 
half -hour VOC samples, none of the applicable Ministry of the 
Environment Air Quality Standards, Criteria, Guidelines or 
Provisional Guidelines were exceeded for any of the measured 
contaminants. For the CCs, the maximum one-hour average GLCs of CO 
ranged from 0.6 to 2.1 ppm; for THC, this range was from 1.4 to 3.9 
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ppm; for TRS, the range was from less than 0.002 ppm (the analyzer's 
detection limit) to 0.024 ppm; and for N0 2/ the range was from 0.04 
to 0.09 ppm (Table 4a). For the VOCs, the average total organic 
concentration was determined to be 169 ug/m 3 with the alkane, 
aromatic and chlorinated alkane fractions accounting for 
approximately 50, 35 and 10% of this total respectively. In 1985 , 
the air quality data acquired at the Pier 24/25 and Harvester sites 
were also deemed to be characteristic of the general environment in 
the industrial area of Hamilton. For these measurements, 13 VOC 
samples and 381 hours of CC data (as acquired during 17 MPs) were 
acquired at the Harvester site and 9 VOC samples and 219 hours of CC 
data (10 MPs) were acquired at the Pier 24/25 site. Nocturnal 
inversion conditions existed in 1985 and hence more elevated GLCs 
were measured during that period than in 1986. For example, the 
maximum one-hour average GLCs for CO, TRS and NO x measured at the 
Harvester site were 4.7, 0.22 and 0.22 ppm respectively and for the 
Pier 24/25 site, these were 2.2, 0.026 and 0.44 ppm respectively. 
At the Harvester site in 1985, the average total organic 
concentration was determined to be 524 ug/m 3 and at Pier 24/25, 75 
ug/m 3 . 

In conclusion, very little difference was detected between 
the 1986 and the 1985 data sets. Naphthalene, TRS and N0 X still 
remained an environmental concern in the industrial sector of 
Hamilton. 
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Table 1 
THE INSTRUMENTATION OF MOBILE AIR MONITORING DNIT II 



Instruient 


Manufacturer 


Analytical 
Technique 


Full Scale 
Sensitivity 


THC, CH4, 
TH-M analyzer 


Ingenieur- 
Produitions-Gruppe 
Munchen (IPM) RS-t 


Dual flaie 
ionization 


50 ppi THC 
(as CH4) 


H2S,S02,NOz 
sources 


Hartiann & Braun 
Prufgasgenerator 


N/A 


N/A 


TRS/S02 
analyzer 


Monitor Labs 8850 
c/v ML 8770 


Fluorescence 0.5 ppi S02 
0.5 ppi TRS 


NOz, NO 2, NO 
analyzer 


Monitor Labs 8840 


Cheii- 
Luiinescence 


1.0 ppi NOz 
(as N02) 


CO analyzer 


Theno Electron 
P48 


Gas Filter 
Correlation 


100 ppi CO 
(digital) 


03 analyzer/ 
source 


Dasibi 1003-AAS 


DV 

Absorption 


1.0 ppi 03 
(digital) 


Hewlett Packard Data Acquisition Syst 


» - HP 85 and HP 3497A 


Gas 
Chroiatograph 


HP 5880 Dual 
Capillary Column 


Flaie Ion- 
ization Det. 


as set per 
calibrations 



** Wind speed 
** Viod direction 
Teiperature 
Huiidity 

Baroietric pressure 
Solar Radiation 



c/w HP 86 Data Acquisition Systei 

Meteorological Instrumentation 

Laibrecht GiBH ki/far 

Laibrecht GiBH degrees 

Heather Measure (VM) T621 degrees Celsius 

W-HM-11P absolute i I 

NM-BM70-B242 lillibars 

MM Star Pyranoieter iilli¥atts/ci2 



*» These instruients are located on top of a 10 letre retractable tower 



29 



Table 2 



Characteristics of the Organics Measured by the Gas Chromatographic Systems of MAMU II 

All concentrations are in tens of ug/i 3 (licrograis per cubic metre) 



O 







Standards, 






Guidelines 






or 




Detection 


Provisional 




Limits 


Guidelines 


1 ETHANE 


1.3 




2 PROPANE 


J. 2 




3 PROPADIENE 


0.3 




4 PROPYNE 


0.3 




5 CYCLOPROPANE 


0.3 




6 CHLOROMETHANE 


0.3 




7 2-METHYLPROPANE 


0.3 




8 CHLOROETHENE 


0.3 


560 (2) 


9 1-BUTENE 


0.3 




10 2CHLOR02METHYLPROPANE 


0.3 




11 1,3-BUTADIENE 


0.3 




12 BUTANE 


0.2 




13 1-BUTYNE 


0.3 




14 CHLOROETHANE 


0.3 




15 3-KETHYL-l-BDTENE 


0.3 




16 2-METHYLBUTANE 


0.3 




17 1-PENTENE 


0.3 




18 PENTANE 


0.2 




19 2-METHYL-l,3-BUTADIENB 


0.4 




20 trans-2-PRNTENE 


0.2 




21 cis-2-PENTENE 


0.2 





Criterion TWA STEL 



Alternate 
Names 



ALLENE 

METHYL ACETYLENE 



280 (A) 5000 1 



ISOBOTANE 

VINYL CHLORIDE; CHLOROETHYLENE 



1900000 




♦n-BOTANE* 
ETHYLACETYLENE 


2600000 


3250000 


ETHYL CHLORIDE 

ISOAMYLENE 

ISOPENTANE 


1800000 


2250000 


♦N-PENTANE* 
ISOPRENE 



Table 2 ctd. 



Characteristics of the Organics Measured by the Gas Chromatographic Systems of MAMU fl 

All concentrations are in tens of ug/i 3 (micrograms per cubic metre] 



22 DICHLOROHETHANE 

23 2-HETHTL-2-BOTENE 

24 3-CHLOROPROPENE 

25 2,2-DIHETHTLBUTANE 

26 3-KETHTL-l-PENTENB 

27 4-MBTHYL-l-PENTENB 

28 CTCLOPENTANE 

29 trans- 1 , 2-DICHL0R0ETHANE 

30 2,3-DIMETHTLBUTANE 

31 2-MBTHTLPENTANE 

32 3-HETHYLPENTANB 

33 1-BEXENE 

34 ci8-l,2-DICHL0R0ETHENE 

35 2-CHLOROBOTANE 

36 HEXANE 

37 TRICHLOROMETHANE 

38 trans-3-HEXENE 

39 3-CHLORO-2-METHYLPROPENE 

40 METHYLCYCLOPENTANE 

41 1,2-DICHLOROETHANE 

42 1,1,1-TRICHLOROETHANE 



Detection 
Limits 

1.5 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.2 
0.3 
0.3 
0.6 
0.3 
2.2 
0.3 
0.3 
0.2 
0.2 



Standards, 
Guidelines 

or 
Provisional 
Guidelines 

100000 (1) 



35000 (2) 
1500 (2) 



350000 (1 



Criterion TWA STEL 
100000 (B) 350000 1740000 



790000 1 



12000 (A) 180000 
500 (A) 50000 225000 



Alternate 

Names 

METHYLENE CHLORIDE 



NEOHEXANE 



40000 60000 
115000 (A) 19000000 2450000 



ci9-l,2-DICHL0R0ETHYLENE; SYM-DICHLOROETHYLENE 

sec-BUTYL CHLORIDE 

*n-HEXANE* 

CHLOROFORM 

ISOBUTENYL CHLORIDE 

ETHYLENE CHLORIDE 
METHYL CHLOROFORM 



Table 2 ctd. 

Characteristics of the Organics Measured by the Gas Chromatographic Systeis of MAMO II 

All concentrations are in tens of ug/i 3 (licrograas per cubic ietre] 






43 1-CBL0R0BUTANE 

44 BENZENE 

45 TBTRACHLOROHETHANB 

46 CTCLOHEXANE 

47 2,3-DIMETHTLPBNTANE 

48 2-METHTLHEXANE 

49 CTCLOHBXENE 

50 DIBROMOMETHANB 

51 1,2-DICHLOROPROPANE 

52 3-METHTLHEXANE 

53 2,3-DICBLOROPROPENE 

54 TRICHLOROETHENE 

55 2,2,4-TRIMETBTLPENTANE 

56 1-HEPTENE 

57 HEPTANE 

58 l-CHLORO-3-METHTLBUTANE 

59 trans-2-HEPTENE 

60 METHTLCYCLOHEXANE 

61 4-METHTLCTCLOHEXBNE 

62 2,5-DINETHTLHEXAIE 

63 1-CHLOROPENTANE 



Detection 

Lints 

0.4 
0.2 
0.9 
0.2 
0.3 
0.5 
0.3 
18.4 
0.6 
0.5 
0.7 
0.3 
0.2 
0.3 
0.2 
0.3 
0.3 
0.2 
1.3 
1.5 
0.4 



Standards, 
Guidelines 

or 
Provisional 
Guidelines 



10000 (1) 

1800 (2) 

300000 (2) 



85000 (1 



Criterion TWA STEL 



3300 (A) 30000 75000 

600 (A) 2000D 125000 

100000 (A) 105000D 1300000 



1015000 



5000 50000 
28000 (A) 270000 1080000 



1600000 2000000 



1600000 2000000 



Alternate 
Naies 

n-BUTYL CHLORIDE 

CARBON TETRACHLORIDE 
HEXAHYDROBENZENB 

ISOHEPTANE 

HETHTLENE DIBROMIDE; METHYLENE BROMIDE 
PROPYLENE CHLORIDE 

2,3-DICHLOROPROPYLENE 

TRICHLOROETHTLENE 

ISOOCTANE 

*n-HEPTANE* 



HEXAHYDROTOLOENE 



n-AMYL CHLORIDE; PENTYL CHLORIDE 



Table 2 ctd. 



Characteristics of the Organics Measured by the Gas Chromatographic Systeis of MAMU 11 

All concentrations are in tens of ug/i 3 (ikrograis per cubic letre) 



u» 



64 1,1,2-TRICHLOROETHANB 

65 TOLUENE 

66 1,3-DICHLOROPROPANE 

67 2-METBTLHEPTAME 

68 4-MBTHYLHEPTANE 

69 3-METHTLHEPTAME 

70 1,2-DIBROKOETHANE 

71 1-OCTENE 

72 transl2DIMETHTLCTCL0HEXANE 

73 trans-4-OCTENB 

74 TETRACHLOROETHENE 

75 2-NETHTL-l-HBPTEHE 

76 OCTANE 

77 trans-2-OCTENB 

78 cisUDIMETHTLCYCLOHEXANE 

79 CHLOROBENZENE 

80 ETHYLCYCLOHEXANE 

81 PROPYLCYCLOPENTANB 

82 1-CHLOROHEXAIE 

83 ETHYLBENZENE 

84 Itp-XTLENES 





Standards, 




Guidelines 




or 


Detection 


Provisional 


Liiits 


Guidelines 


1.1 




0.2 


2000 (1) 


0.7 




0.2 




0.2 




0.2 




2.1 




0.4 


150000 (3) 


0.3 




0.3 




0.9 


10000 (2) 


0.3 




0.3 


45400 (3) 


0.6 




0.2 




0.4 




0.1 




0.5 




0.5 




0.3 


4000 (1) 


0.3 


2300 (4) 



Criterion TWA STEL 



2000 (A) 375000 560000 
350000 510000 



50000 (A) 

4000 (A) 335000 1340000 
15300 (A) 1450000 1800000 

350000 



4000 (B) 435000 545000 
2300 (A) 435000 655000 



Alternate 
Naies 

VINYL TRICHLORIDE 
♦HETHTLBENZENE*; PHENTLMETHANE 
TRIMETHTLENE CHLORIDE 



ETHTLENE DIBROMIDE; ETHYLENE BROMIDE 
* t rane -1,2 -D IHETHTLC YCLOHEXAME 
TETRACHLOROETHTLENE; PERCHLOROETRYLENE 

*n-OCTANE* 

PHENYL CHLORIDE 

n-HEXTL CHLORIDE 
*1,3-DIMETHYLBENZENE* 



Table 2 ctd. 



Characteristics of the Organics Measured by the Gas Chromatographic Systens of MAKO II 

All concentrations are in tens of ug/i 3 (licrograis per cubic letre) 










Standards, 






Guidelines 






or 




Detection 


Provisional 




Lints 


Guidelines 


85 4-HBTHYLOCTAKE 


0.3 




86 2-MBTHTLOCTAHB 


0.3 




87 3-KETHYLOCTANE 


0.3 




88 STTRENE 


0.5 


400 (1) 


89 1,4-DICHLOROBUTANE 


0.3 




90 o-XTLENE 


0.3 


2300 (4) 


91 1,1,2,2-TETRACHLOROETHANE 


2.6 




92 1,2,3-TRICHLOROPROPANE 


1.3 




93 1-NONEHE 


0.7 




94 trans-l,4-DICL-2-B0TEHE 


0.9 




95 NOKANE 


0.3 




96 ISOPROPYLBEIZEHE 


0.3 


100 (3) 


97 2-CHLOROTOLOEHB 


0.3 


» i 


98 3-CHLOROTOMENE 


0.5 




99 4-CHLOROTOLUEME 


0.5 




100 PROPYLBENZBHB 


0.4 




101 3-ETHTLTOLOENE 


0.3 




102 4-ETHYLTOLUENE 


0.3 




103 1,3,5-TRMETHYLBENZENE 


0.4 




104 2-BTHYLTOLUBNE 


0.3 




105 1,2,4'TRIMETHTLBEHEIIE 


0,4 


100 (2) 



Criterion TWA STEL 



400 (A) 215000 425000 

2300 (A) 435000 655000 

300000 450000 



1050000 1300000 



100 (Bl 



125000 170000 
1000 (A) 125000 170000 



Alternate 
Naies 



♦ETHENYLBENZEHE*; PHENYLETHYLENE; VIHYLBENZENE 

*1,2-DIMETHYLBENZENE* 
ACETYLENE TETRACHLORIDE 
TRICHLOROHTDRIN 



*n-NONANE* 

*(1-METHTLETHTL)BENZEHE*; COMENE 

♦2-CHLORO-l-HETHTLBBNZEHE*; o-TOLTL CHLORIDE; O-CHLOROTOLUEHE 

*3-CHLORO-l-METHTLBENZENE*; i-TOLTL CHLORIDE; i-CHLOROTOLUENE 

*4-CHLORO-l-METHTLBENZE»E; p-TOLTL CHLORIDE; p-CHLOROTOLUENE 

n-PROPYLBENZENE 

*l-ETHYL-3-METHYLBENZENE*; M-ETHYLTOLOENE 

*l-ETHYL-4-HETHYLBENZENE*; P-ETHYLTOLUENE 

MESITYLENE 

*l-ETHYL-2-METHYiBENZEMJ»; Q-ETHYLTOLURNE 

PSUEDOCUMENE 



Table 2 ctd. 



Characteristics of the Organics Measured by the Gas Chroiatographic Systeis of MAMU »1 

All concentrations are in tens of ug/a 3 (licrograis per cubic netre) 










Standards, 






Guidelines 






or 




Detection 


Provisional 




Liiits 


Guidelines 


106 tert.BOTYLBENZBNB 


0.3 




107 tert.BOTTLCTCLOHEIANE 


0.4 




108 1,3-DICHLOROBBNZENE 


0.8 




109 1-DECEME 


1.3 


180000 (3) 


110 (CHLOROHETHYL) BENZENE 


4.3 




111 1,5-DICHLOROPENTANB 


0.3 




112 isoBUTYLBENZENB 


1.3 




113 DECANE 


0.5 




114 sec.BUTTLBENZENE 


0.2 




115 3-(CHLOROHETHYl)HEPTANB 


0.3 




116 1,2,3-TRIMETHYLBENZENE 


0.4 




117 1ISOPROPTL4METHTLBENZENE 


0.5 




118 1,2-DICHLOROBENZENB 


0.3 




119 INDAN 


0.5 




120 N-BOTYLCYCLOHEXANE 


0.4 




121 1,3-DIETHYLBENZENE 


0.4 




122 1,4-DIETHYLBENZENE 


0.5 




123 N-BUTYLBENZENB 


0.3 




124 1,2-DIETHTLBENZENE 


0.5 




125 T-DECALIN 


0.3 




126 C-DECALIN 


0.3 





Criterion TWA STEL 



60000 (A) 



125000 175000 



Alternate 
Names 

*(1,1-DIMETHYLETHYL)BENZENE< 



n-DECTLENE 

alpha-CHLOROTOLUENE; BENZTL CHLORIDE 



*n-DECANE* 
♦(l-HETHTLPROPTL)BENZENE* 

HEHIHELL1TENE 

*METHTL(4-HETHYLETHTL)BENZENE*; 3-ISOPROPTLTOLUENE; P-CTMENE 

O-DICHLOROBENZENE 

♦2,3-DIHTDRO-lH-INDENE*; 2,3-DIHYDROINDENE; HYDRINDENE 

n-BUTYLCYCLOHEXANE; 1-CYCLOHEXTLBUTANE 

l-DIETHYLBENZENE 

p-DIETHYLBENZENE 

n-BUTYLBENZENE 

O-DIETHYLBENZENE 

t-DBCALIN; BICYCLO[4,4,0]DECANE 

c-DECALIN; BICYCLO[4,4 / 0]DECANE 



Table 2 ctd. 

Characteristics of the Organics Measured by the Gas Chronatographic Systems of MAMU II 

All concentrations are in tens of ug/i 3 (nicrograns per cubic letre) 



en 



127 ON DE CANE 

128 1235-TETRAMETHTLBENZENB 

129 1234-TBTRAMETHTLBENZENE 

130 1234TBTRAHYDRONAPHTHALENE 

131 DI1S0PR0PTLBENZENE 

132 NAPHTHALENE 

133 DODECANE 



Detection 
Liiits 

0.8 
0.6 
0.6 
0.6 
0.8 
0.8 
1.3 



Standards, 
Guidelines 

or 
Provisional 
Guidelines 



36 (3) 



Criterion TWA 



STEL 



22.5 (A) 



Alternate 
Naies 

*n-UNDECANE*; HENDECANE 

ISODURENE 

PREHNITENE 

TETRALIN 

*1,4-BIS(1-METHYLETHYL)BENZENE*; ISOPROPTLCUMENE 

*n-DODECANE* 



Table 2 ctd. 



Characteristics of the Organics Measured by the Gas Chromatographic Systems of MAKU 11 

All concentrations are in tens of ug/m J (micrograms per cubic metre] 



Detection 
Liiits 



Standards, 
Guidelines 

or 
Provisional 
Guidelines 



Criterion TWA 



STEL 



Alternate 
Names 



-J 



NOTES: (1) Standard 

(2) Guideline 

(3) Provisional Guideline 

(4) Standard for the sum of o-, m-, & p- Xylenes 

(A) Ambient Air Quality Criterion based on a 24-hour average concentration 

(B) Ambient Air Quality Criterion based on a 1-hour average concentration 

™!r!!M!?u: iL f IS* M ™i J-mour avera ? e concentration of a contaminant is LESS than the Criterion 
concentration based on a 24-hour average, then that Criterion has NOT been exceeded.) 

TWA - Time Weighted Average for a normal 8-hour workday and a 40-hour workweek, 
to which nearly all workers may be repeatedly exposed without adverse effect. 

STEL - Short Term Exposure Limit - concentration to which workers can be exposed 
for a short period of time (15 minutes) without adverse effect. 



* . 



Denotes name approved by the International Union of Pure and Applied Chemistry (IOPAC). 



Table 2 ctd. 



co 



1 SULPHUR DIOXIDE 

2 TOTAL REDUCED SULPHUR 

3 NITROGEN OXIDES 

4 NITROGEN DIOXIDE 

5 NITRIC OXIDE 

6 OZONE 

7 CARBON MONOXIDE 



Characteristics of the Canon Contaminants as Measured Continuously by MAMu II 

All concentrations are in terms of ppm (parts per million) 

Standards, 
Guidelines 

or 
Provisional 
Guidelines Criterion TWA STEL 

(1/2hr) 



Detection 
Limits 



0.00S 

0.005 

0.01 

0.01 

0.01 

0.0) 

0.1 



(S) 0.300 
IP) 0.027 * 
IS) 0.25 *»* 

N/A 

N/A 
IS) 0.1 
IS) 5.0 



Criterion 
llhr) 

0.25 
0.027 
N/A 
0.20 
N/A 
0.08 
30.0 



Alternate 
Names 



2 
10 

5 

25 
0.1 
50 



5 

15 

5 

35 
0.3 

400 



S02 SULFUR DIOXIDE 

TRS 

NOx OXIDES of NITROGEN 

N02 

NO NITROGEN MONOXIDE 

03 

CO 



• As equivalent H2S and applicable only for Kraft Pulp Mills 
TRS may contain any of the following: Hydrogen Sulphide (H2S! 
Dimethyl Sulphide IC2H6S) and Dimethyl Disulphide IC2H6S2). 

•• The WA and STEL for TRS is expressed solely for Hydrogen Sulphide concentrations 

111 Expressed as R02 



Methyl Mercaptan ICH3SHI, 



S = Standard; G = Guideline; P = Provisional Guideline 



Table 3 
HAMILTON 1986 AIR QUALITY SURVEY 



Monitoring Start. 
Period* Time 


Duration 
(hrs) 


# GC Comments 
Samples 


Site Location 


A062 
A063 
A064 
A065 


06/12=46 
06/1^=59 
06/15=50 
06/17=35 


1.0 

1.5 

1.2 

14.5 


1 
2 

1 


Dwnwd Domtar 
Dwnwd Domtar 
Upwind Domtar 
Overnight 


Strathearne Avenue 
P 24/25 Rd § Strathearne 
Hobson Street 
International Harvester 


A072 
A073 
A074 


07/09s23 
07/11=23 
07/16=27 


1.2 

4.3 

16.1 


3 


Dwnwd Domtar 
Dwnwd Domtar 
Overnight 


P 24/25 Rd (200 metres) 
Strathearne (100 metres) 
International Harvester 


A082 
A083 


08/13:10 
08/15=22 


1.1 
17.5 


1 
1 


Dwnwd C. Chem. 
Overnight 


Parkdale Avenue 
Pier 24/25 


A092 
A093 
A094 


09/10=51 
09/12=53 
09/16=16 


2.4 

2.0 
16.3 


3 

2 


Dwnwd Dofasco 
Dwnwd Stelco 
Overnight 


Ottawa & Burlington Sts. 
Alpha & Burlington Sts. 
International Harvester 


A102 
A103 


10/09-=S8 
10/10 ::'50 


0.6 
2.0 


1 
1 


Dwnwd Stelco 
Dwnwd Stelco 


Alpha & Burlington Sts. 
Dickson & Burlington Sts 


A142 
A143 


14/13=56 
14/17 :#2 


2.9 

1.1 


1 


Dwnwd Domtar 
Upwind Domtar 


Stratherne Ave. 
Hobson Street 


A153 
A155 


15/11=22 
15/18=29 


2.1 
14.2 


1 


Dwnwd Hamilton 
Overnight 


Pier 24/25 
Pier 24/25 


A162 
A164 
A165 
A166 
A167 


16/I0=®5 
16/12 1%\ 
16/16:14 
16/17=37 
16/20=21 


1.2 
2.9 
1.1 
2.2 
12.7 


1 
3 

1 
1 


General A.Q. 
Dwnwd Domtar 
Dwnwd Domtar 
Upwind Domtar 
Overnight 


Pier 24/25 
Stratherne Ave. 
Pier 24/25 
Hobson Street 
Pier 24/25 



Twenty-three Monitoring periods comprised this survey during which 

122 hours of cxunon contaminant data and 25 gas chronatographic samples 

(one of which ia not shown in this Table) were acquired. 

* In the designation of Monitoring Periods Axxy: *A' refers to Mobile 
Air Monitoring Unit #1, 'xx' referrs to the day of the month, 
and *y' refers to the data acquisition episode of the day. 

P 24/25 Rd - refers to Pier 24/25 Road that branches off Strathearne 
Avenue and runs north to Pier 24/25. 
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Table 4 



Common Contaminants - Hamilton 1986 Air Quality Survey 
Overall Average Ground Level Concentrations (ppm) 



Monitoring Start Duration 
Period Time (hrs) CO 



A062 

A063 

A064 

A065 

A072 

A073 

A074 

A082 

A083 

A092 

A093 

A094 

A102 

A103 

A142 

A143 

A153 

A155 

A162 

A164 

A165 

A166 

A167 



06/12:46 

06/13:59 

06/15:50 

06/17:35 

07/09:23 

07/11:23 

07/16:27 

08/13:30 

08/15:22 

09/15:57 

09/13:53 

09/16:16 

10/10:32 

10/10:50 

14/13:56 

14/17:02 

15/11:22 

15/18:29 

16/10:05 

16/12:51 

16/16:14 

16/17:37 

16/20:21 



1.0 
1.5 
1.2 

14.5 
1.2 
4.3 

16.1 
1.1 

17.5 

16.8 
2.0 

16.3 
0.6 
2.0 
2.9 
1.1 
2.1 

14.2 
1.2 
2.9 
1.1 
2.2 

12.7 



1.0 

0.9 

1.7 

0.7 

0.5 

0.2 

0.5 

0.9 

0.8 

1.3 

1.8 

0.2 

1.0 

1.0 

1.9 

2.8 

0.6 

0.9 

0.8 

2.1 

2.5 

1.4 

0.7 



THC 

2.5 

2.6 

2.1 

2.5 

1.7 

2.5 

1.3 

1.8 

2.1 

1.7 

2.0 

1.9 

2.3 

1.9 

3.3 

1.6 

1.9 

2.3 

1.5 

2.4 

2.6 

1.6 

1.7 



TRS N02 



0.015 
0.016 

nd. 

nd. 
0.011 
0.037 

nd. 
0.006 
0.008 

nd. 

nd. 
0.006 

nd. 
0.007 
0.066 

nd. 
0.009 
0.016 

nd. 

0.018 

0.020 

nd. 

nd. 



0.05 

0.05 

0.06 

0.04 

0.06 

0.04 

0.03 

0.01 

0.02 

0.10 

0.14 

0.03 

0.06 

0.04 

0.03 

0.03 

0.02 

0.03 

0.06 

0.06 

0.06 

0.07 

0.07 



Average 
Wind * 

2923 
2919 

2507 

**** 

2719 

2227 

**** 

2225 

**** 

0418 

0116 

**** 

0719 
0620 
2825 
2626 

2424 

**** 

2726 
2710 
2414 
2208 

**** 



nd. - not detected; concentration in ambient air less than 
detection limit of analyzer. The detection limit for 
the TRS analyzer was 0.002 ppm. 
* - the first two digits refer to the direction (in tens 
of degrees) from which the wind was blowing and the 
last two digits refer to the speed in km/hr. 
**** - overnight monitoring; average wind not applicable 
Monitoring Period - the 'A' refers to Mobile Air Monitoring 
Unit #1; the next two digits, the day of the month; 
and the last digit, the monitoring episode of the day 
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Table 4a 
Common Contaminants - Hamilton 1986 Air Quality Survey 



Monitoring 










Wind at time 


Period 


CO 


THC 


TRS 


N02 


of Maximum * 


A065 


1.6 


3.9 


nd. 


0.06 


3230 


A074 


0.8 


1.4 


nd. 


0.05 


2430 


A083 


2.1 


2.4 


0.012 


0.04 


3534 


A094 


0.6 


2.1 


0.008 


0.06 


3525 


A155 


1.9 


2.7 


0.024 


0.04 


3028 


A167 


1.1 


1.9 


nd. 


0.09 


3524 



Monitoring 










Wind at time 


Period 


CO 


THC 


TRS 


NOx 


of Maximum * 


A062 


1.2 


2.6 


0.022 


0.16 


3025 


A063 


1.2 


2.8 


0.019 


0.11 


3020 


A064 


2.3 


2.2 


0.005 


0.18 


2511 


A072 


0.6 


1.8 


0.014 


0.13 


2820 


A073 


0.5 


3.4 


0.070 


0.11 


2330 


A082 


1.1 


1.9 


0.006 


0.07 


2227 


A092 


1.9 


1.9 


0.006 


0.22 


0621 


A093 


2.4 


2.1 


0.005 


0.47 


3522 


A102 


1.0 


2.3 


nd. 


0.16 


0721 


A103 


1.6 


2.0 


0.010 


0.09 


0926 


A142 


2.7 


4.6 


0.120 


0.14 


2928 


A143 


3.5 


1.6 


nd. 


0.08 


2727 


A153 


0.9 


2.0 


0.011 


0.13 


2536 


A162 


0.9 


1.6 


0.004 


0.15 


2830 


A164 


4.6 


3.0 


0.034 


0.13 


2914 


A165 


3.8 


2.9 


0.029 


0.15 


2517 


A166 


1.8 


1.7 


nd. 


0.20 


2408 



nd. - not detected; concentration in ambient air less than 
detection limit of analyzer. The detection limit for 
the TRS analyzer was 0.002 ppm. 
* - the first two digits refer to the direction (in tens 
of degrees) from which the wind was blowing and the 
last two digits refer to the speed in km/hr. 
Monitoring Period - the 'A' refers to Mobile Air Monitoring 
Unit #1; the next two digits, the day of the month; 
and the last digit, the monitoring episode of the day. 
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Table 5 



MONITORING PERIOD 
Sampling End Tiie 



Haiilton 1986 Air Quality Survey - VOC data acquired downwind of Doitar 

all concentration are in ug/i3 (licrograis per cubic letre) 

A062 A063 A063 A073 A073 A073 A164 A164 A164 A165 A172 A172 
OCT 6 OCT 6 OCT 6 OCT 7 OCT 7 OCT 7 OCT 16 OCT 16 OCT 16 OCT 16 OCT 17 OCT 17 
13:16 14:24 15:28 11:50 14:22 15:31 13:16 14:18 15:18 16:43 11:59 12-45 



Average Maxinua 






1 ETHANE 

2 PROPANE 

3 PROPADIENE 

4 PROPTNE 

5 CTCLOPROPANE 

6 CHLOROMETHANE 

7 2-METHTLPROPANE 

8 CHLOROETHENE 

9 1-BOTENE 

10 2CHLOR02METHTL PROPANE 

11 1,3- BUTADIENE 

12 BUTANE 

13 1-BUTTNE 

14 CHLOROETHANE • 

15 3-METHTL-l-BUTENE 

16 2-METHTLBOTANE 

17 1-PENTENE 

18 PENTANE 

19 2-METHTL-l,3-BUTADIENE 

20 TRANS-2-PENTENE 

21 CIS-2-PEHTENE 

22 DICHLOROHETHANE 

23 2-KETHYL-2-BIJTENE 

24 3-CHLOROPROPENB 

25 2,2-DIMETHTLBUTANE 

26 4-HETHTL-l-PENTENE 



1U 5 ' 4 3 -* »-l 16.1 6.9 21.1 21.0 22.0 13.2 28.6 11.3 



7.8 



9 -< 2.5 2.3 4.5 7.0 3.5 2.4 6. 



1.7 



3M U 2 - 8 53.3 13.2 14.9 24.2 18.1 20.0 12.9 20.3 8.1 

1U M 2.1 24.6 5.8 5.8 13.1 8.3 8.7 7.3 9.4 3.9 

13,5 2 ' 9 1'5 16.6 3.3 3.4 10.0 5.5 6.0 5.7 7.2 2.9 

1.3 2.1 i.i 



14.5 28.6 



4.7 9.4 



18.5 



53.3 



8.6 


24.6 


6.5 


16.6 


1.5 


2.1 



Table 5 






MONITORING PERIOD 
Sampling End Tiie 



27 3-METHTL-l-PENTENE 

28 CYCLOPENTANB 

29 TRANS120ICH0R0ETHANE 

30 2,3-DIHETHYLBUTANE 

31 2-METHYLPENTANE 

32 3-METHYLPENTANE 

33 1-HEXENE 

34 CIS-1,2-DICHL0R0ETHENE 

35 2-CHL0R0B0TANE 

36 HEXANE 

37 TRICHLOROKETHANE 

38 TRANS-3-HEXENE 

39 3-CHLORO-2-KETHTLPROPENB 

40 KETHTLCYCLOPENTANB 

41 1,2-DICHLOROBTHANB 

42 1,1,1-TRICHLOROETHANE 

43 1-CHLOROBOTANE 

44 BENZENE 

45 TETRACHLOROMETHANE 

46 CYCLOHEXANE 

47 2,3-DIHETHYLPBNTANB 

48 2-METHYLHEXANE 

49 CYCLOHEXENE 

50 DIBROMOHETHANE 

51 3-METHYLHEXANE 

52 1,2-DICHLOROPROPANE 



A062 A063 
OCT 6 OCT 6 
13:16 14:24 



1.2 

6.0 

2.0 

13.5 

10.5 



21.7 

4.7 

5.5 

178.1 

77.2 

2.6 

7.1 

8.0 

6.3 



4.1 
1.9 
9.4 

10.2 



16.4 



193.6 

93.5 

3,1 

3.9 

4.4 



3.6 



Haiilton 1986 Air Quality Survey - VOC data acquired downwind of Doitar 

all concentration are in ug/n3 (licrograis per cubic ietre) 



A063 

OCT 6 

15:28 



1.1 

2.6 

2.7 



4.5 



2.9 

6.4 4.8 



114.0 

49.0 

2.4 

1.6 

1.8 



1.3 



A073 

OCT 7 

11:50 



1.5 
7.7 
1.9 
11.3 
8.7 



15.6 



300, 
500. 



A073 

OCT 7 

14:22 



2.2 

5.0 

5.2 



9.8 



4.5 1.8 

16.0 18.6 



200.0 



2.1 



A073 

OCT 7 

15:31 



2.8 

1.3 

7.7 

10.1 



A164 

OCT 16 

13:16 



1.2 
5.9 
1.3 

8.6 
7.5 



17.5 15.2 



A164 

OCT 16 

14:18 



1.0 
3.4 



4.0 
3.1 



5.1 



A164 

OCT 16 

15:18 



1.3 
4.1 

1.1 
6.1 

5.4 



9.8 



A165 

OCT 16 

16:43 



1.2 

5.9 

2.0 

12.1 

12.4 



24.7 



1.4 



2.1 



4.8 



A172 A172 

OCT 17 OCT 17 

11:59 12:45 



1.1 
3.7 

4.1 
2.9 



5.0 



1.6 



1.8 

1.8 

1.2 



2.2 



2.6 




1.8 


2.5 


4.1 


1.8 




13.0 


8.9 


9.2 


7.9 


9.1 


89.4 


26.2 


120.0 


113.4 


73.9 


159.5 


136.7 


93.2 


101.1 


80.9 


42.2 


14.4 




80.0 


33.0 




2.5 


2.3 




3.6 


2.8 


2.1 




2.9 




1.7 


2.7 


5.0 


2.0 


1.0 






1.9 


3.0 


5.6 


2.2 


1.1 



Average 


Haximui 


1.2 


1.5 


4.1 


7.7 


1.7 


2.0 


7.2 


13.5 


6.7 


12.4 



12.5 24.7 



3.0 


4.7 


17.9 


89.4 


148.6 


300.0 


107.8 


500.0 


2.7 


3.6 


3.0 


7.1 


3.5 


8.0 



3.0 



6.3 






MONITORING PERIOD 
Saipling End Tiie 

54 TRICHLOROETHENE 

55 2,2,4-TRIMETHTLPENTANB 

56 1-HEPTENB 

57 HEPTANE 

58 1-CHLORO-3-METHTLB0TANE 

59 TRANS-2-HEPTENE 

60 KBTHTLCYCLOHEXANE 

61 4-METHTLCTCLOHEIENE 

62 2,5-DIMETHTLHEXANE 

63 1-CHLOROPENTANE 

64 1,1,2-TRICHLOROETHANE 

65 TOLUENE 

66 1,3-DICHLOROPROPANB 

67 2-KBTHTLHEPTANE 

68 4-METHYLHEPTANE 

69 3-KETHTLHEPTANE 

70 1,2-DIBROMOETHANE 

71 1-OCTENE 

72 TRAIS12DHBTHTLCTCLOHBXANB 

73 TRAIS-4-OCTBNE 

74 TETRACHLOROETBEIE 

75 2-IETHTL-l-HBPTBNB 

76 OCTANE 

77 2-OCTBNE 

78 CIS12DIMETHTLCTCLOHEXANE 

79 CHLOROBENZENE 

80 ETHYLCTCLOHEXANE 



Table 5 
Haiilton 1986 Air Quality Survey - VOC data acquired downwind of Doitar 

all concentration are in ug/i3 (licrograis per cubic letre] 



A062 
OCT 6 
13:16 


A063 

OCT 6 

14:24 


A063 

OCT 6 

15:28 


A073 

OCT 7 

11:50 


A073 

OCT 7 

14:22 


A073 

OCT 7 

15:31 


A164 

OCT 16 

13:16 


A164 

OCT 16 

14:18 


A164 

OCT 16 

15:16 


A165 

OCT 16 

16:43 


A172 

OCT 17 

11:59 


A172 

OCT 17 

12:45 


Average 


Haxiiui 


1.0 






1.2 












1.2 


1.0 




1.1 


1.2 


6.3 


2.8 


1.2 




1.2 


1.8 


2.0 


1.1 


1.6 


3.7 


1.6 




2.3 


6.3 



93.6 89 



.0 46.9 166.9 152.7 85.5 74.0 41.6 101.2 97.0 67.6 

1.0 1.0 1.6 

M U 1.2 1.5 1.4 2.7 1.1 



68.0 



1.5 



1.3 1.1 



3.7 2.4 2.1 2.8 

1-7 1.5 2.9 1.1 



1.0 



90.3 166.9 
1.2 1.6 

1.5 2.7 



2.7 3.7 

1.5 2.9 



Table 5 



Haiilton 1986 Air Quality Survey - VOC data acquired downwind of Doitar 

all concentration are in ug/m3 (nicrograiis per cubic letre) 



MONITORING PERIOD 


A062 


A063 


A063 


A073 


A073 


A073 


A164 


A164 


A164 


A165 


A172 


A172 






Sampling End Tiie 


OCT 6 
13:16 


OCT 6 
14:24 


OCT 6 
15:28 


OCT 7 
11:50 


OCT 7 
14:22 


OCT 7 
15:31 


OCT 16 
13:16 


OCT 16 
14:18 


OCT 16 
15:18 


OCT 16 
16:43 


OCT 17 
11:59 


OCT 17 
12:45 


Average 


Maxiiui 


81 PROPTLCTCLOPENTANE 






























82 1-CHLOROHEXANE 






























- 83 ETHTLBENZENE 
m 84 MiP-XTLENES 
85 4-METHTLOCTANE 


17.2 
43.0 


15.8 
34.5 


9.2 
26.1 


51.0 
79.4 


52.9 
95.9 


41.5 

98.8 


22.4 
54.6 


14.6 

28.8 


40.4 
65.0 


41.2 

65.6 


17.8 
34.3 


16.5 
35.5 


28.4 
55.1 


52.9 
98.8 


86 2-METHYLOCTANE 






























87 STTRENE 

88 3HETHYL0CTANE 

89 1,4-DICHLOROBUTANE 


6.7 
7.0 


8.7 


4.8 


16.9 


16.2 
15.4 


8.6 

8.7 


9.3 


6.9 


13.1 
13.2 


14.4 


6.9 


10.1 


9.6 
12.2 


16.2 
16.9 


90 O-XYLENE 

91 1,1,2,2-TBTRACHLOROETHANE 


12.3 


9.5 


7.0 


23.0 


26.4 


28.5 


15.9 


9.6 


20.8 


19.1 


10.0 


11.4 


16.1 


28.5 


92 1,2, 3-TRICHLOROPROPANE 






























93 1-NONENE 






























94 TRANS 14D ICHLOROBUTENE 






























95 NONANE 

96 ISOPROPYLBENZENE 

97 2-CHLOROTOLOENE 


1.8 
1.6 


1.4 
1.1 




1.8 

2.3 


1.4 
2.6 


1.5 
1.5 


2.3 
1.5 


1.9 
1.0 


2.6 
3.0 


4.2 
3.0 


1.8 

1.1 


1.4 

1.1 


2.0 
1.8 


4.2 
3.0 


98 3-CHLOROTOLOENE 






























99 N-PROPTLBENZENE 






























100 4-CHLOROTOLOENE 

101 3-BTHYLTOLUENE 

102 4-BTHYLTOLDENB 


8.9 

2.8 


1.0 
3.6 


1.0 
2.0 


2.4 

8.0 


1.7 
7.8 


1.2 
4.6 


1.8 
5.8 


1.1 
3.3 


2.0 
8.5 


2.1 
7.8 


7.5 


1.1 
4.0 


1.5 
6.0 


2.4 
3.9 


103 1,3,5-TRIMETHYLBENZENE 


6.1 




















2.5 
6.5 




2.7 


2.8 


104 2-ETHYLTOLOBNB 
























6.3 


6.5 


105 1,2, 4-TRIKETHTLBENZENE 


8.9 














? } 






9.1 

4.5 








106 tert-BOTTLBENZENE 

JOUBUTYLCYCLOHEXAN^^ 


3.4 


9.2 


3.8 


24.0 


22.4 


13.8 


12.0 


L . J 

7.8 


21.3 


20.5 


10.4 


6.8 
12.8 


9.1 
24.0 



Table 5 



Hamilton 1986 Air Quality Survey - VOC data acquired downwind of Dontar 

all concentration are in ug/n3 (nicrograns per cubic letre] 



MONITORING PERIOD 
Sampling End Time 



108 1,3-DICHLOROBENZENE 

109 1-DECENE 

fc 110 (CHLOROMETHTL) BENZENE 
as 111 1,5-DICHLOROPENTANE 

112 1ISOBUTTLBENZENB 

113 DBCANE 

114 secBUTTLBBNZENE 

115 3- ( CHLOROMBTHTL ) HBPTANB 

116 1,2,3-TRIMBTBILBENZENE 

117 1ISOPROPTL4METHTLBENZENE 

118 l r 2-DICRLOROBENZENE 

119 INDAN 

120 N-BOTTLCTCLOHEXANE 

121 1,3-DIETHYLBENZENE 

122 1,4-DIETHYLBENZENE 

123 N-BUTTLBENZENE 

124 1,2-DIETHTLBENZENE 

125 T-DECALIN 

126 C-DECALIN 

127 UNDBCAME 

128 1235-TETRAHETHTLBENZENE 

129 1234-TBTRAMTHTLBENZENE 

130 1234-TBTRAHTDRONAPTHALENE 

131 DIISOPROPTLBENZENE 

132 NAPHTHALENE 

133 DODECANE 



A062 A063 A063 A073 A073 A073 A164 A164 A164 A165 A172 A172 
OCT 6 OCT 6 OCT 6 OCT 7 OCT 7 OCT 7 OCT 16 OCT 16 OCT 16 OCT 16 OCT 17 OCT 17 
13:16 14:24 15:28 11:50 14:22 15:31 13:16 14:18 15:18 16:43 11:59 12-45 



2,7 2 - 7 M 2-2 2.2 2.7 3.5 4.1 4.2 6.8 3.6 2.3 



3.5 



35.7 40.8 



5.0 
1.0 



i.6 



3.0 
1.0 



130.6 
2.9 



1.6 



1.5 



2.8 



2.3 



2.9 
1.4 



3.0 
1.4 



5.5 



217.0 
1.3 



330.0 200.0 148.5 



129.1 
1.6 



4.3 
1.5 



226.1 



6.3 
1.6 



215.0 
1.5 



3.2 



141.3 129.9 67.1 49.6 35.9 98.4 92.1 38.8 40.9 



1.1 



108.7 
1.6 



2.5 



142.5 



Average Haxinun 



3.2 6.8 

3.4 3.6 

70.0 141.3 



3.9 8.0 

1.2 1.6 



175.8 330.0 
1.6 2.9 



Table 5 



MONITORING PERIOD 
Saipling End Time 



Haiilton 1986 Air Quality Survey - VOC data acquired downwind of Dontar 

all concentration are in ug/i3 (licrograis per cubic letre] 

A062 A063 A063 A073 A073 A073 A164 A164 A164 A165 A172 A172 
OCT 6 OCT 6 OCT 6 OCT 7 OCT 7 OCT 7 OCT 16 OCT 16 OCT 16 OCT 16 OCT 17 OCT 17 
13:16 14:24 15:28 11:50 14:22 15:31 13:16 14:18 15:18 16:43 11-59 12-45 



Average Maxiiui 






Total Compounds Identified 
Total » of Peaks 
Total Area of Peaks 
Area of Identified Peaks 
Area I Identified Peaks 

Total Organic Cone. ug/i3 
Alkanei ug/i3 
Cycloalkanes ug/i3 
Alkenes ug/i3 
Cycloalkenes ug/i3 
Alkynes ug/i3 
Aroiatics ug/i3 
Chlorinated alkanes ug/i3 
Chlorinated alkenes ug/i3 
Chlorinated aroiatics ug/i3 



41 


36 


26 


32 


31 


36 


36 


36 


40 


40 


42 


28 


126 


83 


94 


127 


98 


94 


119 


99 


106 


121 


94 


78 


25018 


22972 


208044 


45232 


41097 


139618 


24864 


16493 


31347 


31272 


18450 


17350 


19382 


19359 


159917 


33100 


24666 


74044 


18727 


12823 


25812 


25847 


15352 


14418 


77 


84 


77 


73 


60 


53 


75 


78 


82 


83 


83 


83 


778.5 


731.5 


300.2 


1724.7 


1149.1 


870.6 


695.8 


480.3 


903.2 


957.8 


655.7 


513.1 


165.6 


84.5 


28.4 


162.5 


74.1 


85.6 


122.6 


93.0 


110.4 


143.1 


110.6 


43.8 


8.5 


6.0 


2.4 


6.0 


1.8 


5.0 


3.5 


2.8 


7.3 


8.1 


5.0 


0.0 


1.3 


0.0 


0.0 


2.1 


0.0 


0.0 


1.1 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


509.3 


537.4 


213.6 


1012.8 


1036.7 


674.9 


508.4 


355.8 


758.8 


713.7 


412.8 


441.8 


82.7 


100.0 


53.8 


516.0 


18.6 


93.9 


51.1 


23.7 


7.9 


89.1 


122.5 


26.2 


6.0 


4.1 


1.1 


7.7 


2.2 


2.8 


9.6 


5.8 


6.2 


5.9 


6.6 


1.8 


0.0 


1.0 


1.0 


2.4 


1.7 


1.2 


1.8 


1.1 


2.0 


2.1 


0.0 


1.1 



35 


42 


103 


127 


51813 


208044 


36954 


159917 


76 


84 


813.4 


1724.7 


102.0 


165.6 


4.7 


8.5 


0.4 


2.1 


0.0 


0.0 


0.0 


0.0 


598.0 


1036.7 


98.8 


516.0 


5.0 


9.6 


1.3 


2.4 



Table 6 
Haiilton 1986 Air Quality Survey 



VOC data acquired upwind of Doitar 



General 



MONITORING PERIOD 
Saipling End Tiie 



A064 A143 A166 
OCT 6 OCT 14 OCT 16 
16:29 17:34 18:10 Average 



n/a A154 
OCT 6 OCT 15 
11:47 16:20 Average 



1 ETHANE 

2 PROPANE 

3 PROPADIENE 

4 PROPTNE 

5 CYCLOPROPANE 

6 CHLOROMETHANE 

7 2-METHYLPROPANE 

8 CHLOROETHENE 

9 1-BDTENE 

1C 2CHLOR02METHTLPROPANE 

11 1,3-BUTADIENE 

12 BUTANE 

13 1-BDTTNE 

14 CBLOROETHANE 

15 3-METHTL-l-BDTENE 

16 2-METHTLBUTANE 

17 1-PENTENE 

18 PENTANE 

19 2-METHTL-l , 3-BUTADIENE 

20 TRANS-2-PENTENE 

21 CIS-2-PENTENE 

22 DI CHLORONETHANE 

23 2-METHTL-2-BUTENE 

24 3-CHLOROPROPENE 

25 2.2-DIMETHTLB0TANE 

26 4-METHYL-l-PENTENE 

27 3-METHTL- 1-PENTENE 

28 CTCLOPENTANE 

29 TRANS12DICHOROETHANE 

30 2,3-DIHETHYLBUTANE 

31 2-METHYLPENTANE 

32 3-METHYLPENTANE 

33 1-BEIENE 

34 CIS-l,2-DICHLOROETHENE 

35 2-CHLOROBDTANE 

36 HEXANE 

37 TRICHLOROMETHANE 

38 TRANS-3-HMBNE 

39 3-CHLORO-2-METHYLPROPENE 

40 METHYLCYCLOPENTANE 

41 1,2-DICHLOROETHANE 

42 1,1,1-TRICHLOROETHANE 

43 1-CHLOROBDTANE 

44 BENZENE 

45 TETRACHLORONETHANE 



5.2 5.9 23.0 11.4 



9.4 9.9 9.6 



1.2 1.4 7.3 3.3 



6.1 5.5 35.2 15.6 

5.4 3.5 12.1 7.0 

4.9 2.7 7.6 5.1 



1.4 

7.2 

2.4 

14.2 

15.6 



26.3 

4.6 

8.1 

34.0 
37.6 



2.9 
1.2 
7.1 
7.0 



13.2 

2.2 

11.5 

7.6 
10.3 



4.4 
1.5 
5.7 
4.2 



6.8 

2.0 

5.7 
5.8 



1.4 
4.8 
1.7 
9.0 
8.9 



15.4 

2.9 

8.4 

15.8 
18.9 



3.2 6.9 5.1 



15.3 15.0 15.2 

5.0 4.6 4.8 

3.6 2.9 3.3 



2.0 

2.2 

2.1 



1.3 



2.0 

1.7 
2.1 



2.6 1.3 1.9 

1.0 1.0 

9.9 11.0 10.4 

15.1 4.2 9.7 
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Table 6 
Haiilton 1986 Air Quality Survey 
VOC data acquired upwind of Doitar General 

MONITORING PERIOD A064 A143 A166 n/a A154 

OCT 6 OCT 14 OCT 16 OCT 6 OCT 15 

Saipling End Tiie 16:29 17:34 18:10 Average 11:47 16:20 Average 

46 CYCLOBEXANE 1.1 1,1 

47 2,3-DIMETHTLPENTANE 6.9 3.7 3.0 4.5 1.3 



48 2-METBYLHEXANE 7.9 4.2 3.4 5.2 15 {% 

49 CYCLOBEXENE 

5C DIBROMOMETBANE 

51 3-METBYLBEXANE 6.3 3.5 2.5 4.1 11 i i 

52 1,2-DICHLOROPROPANE 

53 2,3-DICHLOROPROPENE 

54 TRICHLOROETHENE 

55 2,2,4-TRIMETHYLPENTANE 1.4 1.4 

56 1-HEPTENE 

57 ^PTANE 4.6 2.8 2.2 3.2 1.2 1 2 

58 1-CHLORO-3-HETHYLB0TANE 

59 TRANS-2-HEPTENE 
6C METBYLCYCLOBEXANE 

61 4-METHYLCYCLOHEXENE 

62 2,5-DIMETHYLHEXANE 

63 1-CHLOROPENTANE 

64 1,1,2-TRICHLOROETHANE 

65 TOLD ^ 15.9 8.7 11.4 12.0 14.0 2.4 8 2 

66 1,3-DICHLOROPROPANE 

67 2-METHYLHEPTANE y y 

68 4-METHYLHEPTANE 

69 3-METHYLBEPTANE 1.6 1.7 1.9 1.7 

70 1,2-DIBROHOETHANE 

71 1-OCTENE 

72 TRAMS12DIMETHYLCYCLOBEXANE 

73 TRAMS-4-OCTENE 

74 TETRACHLOROETBENE 

75 2-MITHYL-l-BEPTENE 

7« WTAME 1.0 1.8 2.4 1.8 

77 2-OCTEME 

78 CIS12DIMETBYLCYCLOHEXANE 

79 CHLOROBENZENE 

80 ETHYLCYCLOflEUNE 

81 PIOPYLCYCLOPENTANE 

82 1-CHLOROBEXANE 

83 ETBYLBENZENE 4.6 5.5 5.0 10 10 

84 MP-XYLENES 7.2 15.1 17.4 13.2 6.3 3*5 4*9 

85 4-METBYLOCTANE 

86 2-METEYLOCTAVE 

87 STYRENE 

88 3IETBYLOCTANE 

89 1,4-DICBLOROBUTANE 

90 O-XTLEME 2.3 3.9 5.1 3.8 2.4 1.3 19 
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Table 6 
Hamilton 1986 Air Quality Survey 
VOC data acquired upwind of Doitar General 

MONITORING PERIOD A064 A143 A166 B /a A154 

OCT 6 OCT 14 OCT 16 OCT 6 OCT 15 

Sampling End Time 16:29 17:34 18:10 Average 11:47 16:20 Average 

91 1,1,2,2-TETRACBLOROETBANE 

92 1,2,3-TRICHLOROPROPANE 

93 1-NONENE 

94 TRANS14DICHLOROBDTENE 

95 *°™ 1.4 1.4 1.4 U 1.0 17 

96 ISOPROPYLBENZENE 

97 2-CBLOROTOLDENE 

98 3-CHLOROTOLDENE 

99 I-PROPILBENZENE 

100 4-CBLOROTOLOENE 

101 3-ETBYLTOLUENE 

102 4-ETBYLTOLUENE 

103 1,3,5-TRIHETBYLBENZENE 

104 2-ETBTLTOLDENE 

105 1,2,4-TRMETBYLBENZENE 

106 tert-BUTYLBENZENE 

107 tBDTYLCYCLOBEXANE 

108 1,3-DICBLOROBENZENE 

109 1-DECENE 

110 (CBLOROMETHTL) BENZENE 

111 1,5-DICBLOROPENTANE 

112 1ISOBUTTLBENZENE 

113 DECANE 1.2 1.9 |.| cj S| 

114 secBDTILBENZENE 

115 3-(CHLOROMETBTL)BEPTANE 

116 1,2,3-TRIMETHYLBENZENE 1.0 10 If to 

117 1ISOPROPYL4METBYLBENZENE 

118 1,2-DICBLOROBENZENE 

119 IIOAN 

120 I-B0TYLCYCLOHEXANE 

121 1,3-DIETHYLBENZRNE 

122 1,4-DIETBYLBENZENE 

123 I-BDTYLBENZENE 

124 1,2-DIETBYLBENZENE 

125 T-DECALIN 

126 C-DECALIN 

127 UIDECAMB 2.1 2.6 1.1 2.0 3.7 37 

128 1235-TETRAMETBYLBENZENE 1 2 ,\ 

129 1234-TETRAMETHYLBBNZENE 

130 1234-TETRABYDRONAPTBALENE 

131 DI ISOPROPYLBENZENE 

132 NAPHTHALENE 

133DODECANE U U y y 



1.3 




1.4 


1.4 


1.9 




1.9 


1.0 






1.0 


1.9 




1.9 


2.7 
1.5 


2.1 
2.7 


1.0 


2.4 

1.7 


3.9 

c * 


1.0 


3.9 

3.0 
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Table 6 
Haiilton 1986 Air Quality Survey 
VOC data acquired upwind of Doitar General 



MONITORING PERIOD 
Sampling End Tine 



Total Coipounds Identified 
Total f of Peaks 
Total Area of Peaks 
Area of Identified Peaks 
Area \ Identified Peaks 

Total Organic Cone. ug/i3 
Alkanes ug/i3 
Cycloalkanes ug/i3 
Alkenes ug/i3 
Cycloalkenes ug/i3 
Alkynes ug/s3 
Aroiatics ug/i3 
Chlorinated alkanes ug/i3 
Chlorinated alkenes ug/i3 
Chlorinated aroiatics ug/i3 



A064 


A143 


A166 




OCT 6 


OCT 14 


OCT 16 




16:29 


17:34 


18:10 


Average 


32 


30 


30 


31 


73 


75 


100 


83 


8429 


6702 


29875 


15002 


5768 


4754 


23905 


11476 


68 


71 


80 


73 


239.9 


143.9 


192.4 


192.0 


112.9 


73.7 


125.5 


104.0 


7.1 


2.2 


2.0 


3.8 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


67.0 


44.6 


47.5 


53.0 


45.7 


21.8 


14.5 


27.3 


7.2 


2.9 


4.4 


4.8 



n/a 


A154 




OCT 6 


OCT 15 




11:47 


16:20 


Average 


29 


15 


22 


89 


45 


67 


11096 


5135 


8116 


6175 


3099 


4637 


56 


60 


58 


129.0 


67.2 


98.1 


64.9 


43.9 


54.4 


1.0 


0.0 


0.5 


CO 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


53.7 


13.3 


33.5 


9.9 


11.0 


10.4 


2.0 


0.0 


1.0 
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Table 7 
Hanilton 1986 Air Quality Survey 
VOC data acquired DOWNWIND of Columbian Cheiical UPWIND (Pier 24/25) VOC Data 



MONITORING PERIOD A082 A173 A173 



Sampling End Tiie 13:47 13:45 14:22 Average 

1 ETHANE 

2 PROPANE 24.6 25.0 27.4 25.6 

3 PROPADIENE 

4 PROPYNE 

5 CYCLOPROPANE 

6 CHLOROMETHANE 

7 2-METHTLPROPANE 10.6 3.1 4.3 6.0 

8 CHLOROETHENE 

9 1-BDTENE 

10 2CHLOR02METHYLPROPANE 

11 1,3-BUTADIENE 

12 BUTANE 31.7 13.2 21.9 22.3 

13 1-BUTYNE 

14 CHLOROETHANE 

15 3-METHYL-l-BUTENE 

16 2-METHYLBUTANE 20.5 5.2 10.0 11.9 

17 1-PENTENE 

18 PENTANE 9.1 3.1 7.0 6.4 

19 2-METHYL-l,3-BOTADIENE 

20 TRANS-2-PENTENE 1.9 1.9 

21 CIS-2-PENTENE 

22 DICHLOROMETHANE 

23 2-METHYL-2-BDTENE 

24 3-CBLOROPROPENE 

25 2,2-DIMETHYLBDTANE 

26 4-METHYL-l-PENTENE 

27 3-METHYL-l-PENTENE 

28 CYCLOPENTANE 1.0 i o 



A083 



OCT 8 OCT 17 OCT 17 OCT 



15:58 



15.1 



3.3 



18.1 

11.0 
8.3 



1.2 

6.1 



29 TRANS12DICHOROETHANE 1.6 3.6 2.6 

30 2,3-DIMETHYLBUTANE J'j 

31 2-METHYLPEHTANE 1.9 4.3 3 1 9*1 

32 3-METHYLPENTANE 6.5 1.3 2.7 35 1*1 

33 1-BEIENE 

34 CIS-l,2-DICHLOROETHENE 

35 2-CBLOROBUTANE 

"HBXANE 7.2 1.7 4.1 4.3 15.0 

37 TRICHLOROMETHANE 

38 TRANS-3-HEIENE 

39 3-CHLORO-2-MBTHYLPROPENE 

40 METHYLCYCLOPENTANE 2.0 2 41 

41 1,2-DICHLOROETHANE 

42 1,1,1-TRICHLOROBTHANE 9.0 3.3 6 1 94 

43 1-CHLOROBUTANE 

44 BEKZENE 14.2 3.8 7.4 8.5 20.0 

45 TETRACHLOROMETBANE 25 
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Table 7 
Hamilton 1986 Air Quality Survey 
VOC data acquired DOWNWIND of Columbian Chemical UPWIND (Pier 24/25) VOC Data 



MONITORING PERIOD A082 A173 A173 

OCT 8 OCT 17 OCT 17 OCT 8 

Sampling End Tile 13:47 13:45 14:22 Average 15:58 

46 CYCLOBEXANE 1.8 2.2 9.3 4.5 1.4 

47 2,3-DIMETHYLPENTANE 2.2 2.2 4 3 

48 2-METHTLHEIANE 2.5 2.5 4*9 

49 CYCLOBEXENE 

50 DIBROMOMETBANE 

51 3-METHTLHEIANE 2.8 1.5 2.1 3 4 

52 1,2-DICHLOROPROPANE 

53 2 f 3-DICHLOROPROPENE 

54 TRICBLOROETHENE 

55 2,2,4-TRIMBTHTLPENTANE 1,2 y 

56 1-HEPTENE 

57 BEPTANE 1.6 1.1 1.4 4 2 

58 l-CHLORO-3-METBTLBOTANE 

59 TRANS-2-BEPTENE 

60 METHYLCYCLOBEXANE 

61 4-METBYLCYCLOBEXENE 

62 2,5-DIHETBYLBEXANE 

63 1-CHLOROPENTANE 

64 1,1,2-TRICBLOROETBANE 

65 TOLUENE 15.2 4.0 8.2 9.1 22.1 

66 1,3-DICBLOROPROPANE 

67 2-METBILBEPTANE 

68 4-METBYLBEPTANE 

69 3-METHYLHEPTANE 1.8 1.8 2 5 

70 1,2-DIBROMOETBANE 

71 1-OCTENE 

72 TRANS12DIMETBYLCYCLOHEXANE 

73 TRANS-4-OCTENE 

74 TETRACBLOROETBENE 3.6 3.6 1 6 

75 2-METHYL-l-BEPTENE 

76 OCTANE 1.3 1.3 2 .8 

77 2-OCTENE 

78 CIS12DIMETBYLCYCLOBEXANE 

79 CHLOROBENZENE 

80 ETHYLCYCLOBEXANE 

81 PROPYLCYCLOPENTANE 

82 1-CBLOROHEXAIE 

83 BTHYLBEHEIB 3.5 2.3 2.9 6 1 
84MP-IYLMBS 9.3 2.5 7.3 6.4 16.7 

85 4-MBTBYLOCTANE 

86 2-METBYLOCTANE 

87 STYRENE 1 9 

88 3METHYLOCTANB 

89 1,4-DICBLOROBUTANE 

90O-XYLENE 2.8 2.5 2.7 4.6 
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Table 7 
Hanilton 1986 Air Quality Survey 
VOC data acquired DOWNWIND of Columbian Cheaical UPWIND (Pier 24/25) VOC Data 

MONITORING PERIOD A082 A173 A173 A083 

OCT 8 OCT 17 OCT 17 OCT 8 

Sampling End Tiie 13:47 13:45 14:22 Average 15:58 

91 1,1,2,2-TETRACHLOROETHANE 

92 1,2,3-TRICHLOROPROPANE 

93 1-NONENE 

94 TRANS14DICflLOROBDTENE 

95 NONANE 1.4 1.4 , 7 

96 ISOPROPILBENZENE 

97 2-CHLOROTOLOENE 

98 3-CHLOROTOLUENE 

99 N-PROPILBENZENE 

100 4-CHLOROTOLUENE 

101 3-ETHYLTOLDENE 2.4 2 4 2 

102 4-ETHTLTOLDENE 

103 1,3,5-TRIMETHTLBENZENE 1.5 1.5 

104 2-ETHYLTOLUENE 

105 1,2,4-TRIKETHYLBENZENE 1.3 3.0 2.1 

106 tert-BUTYLBENZENE 4.0 1.2 3.4 2 9 

107 tBUTYLCYCLOHEXANE 

108 1,3-DICELOROBENZENE 

109 1-DECENE 

110 (CHLOROMETHYL) BENZENE 

111 1,5-DICHLOROPENTANE 

112 1ISOBUTYLBENZENE 
113DECANE 3.4 1.7 2.6 

114 secBDTYLBENZENE 

115 3-(CHLOROMETHYL)HEPTANE 

116 1,2,3-TRIMETHYLBENZENE 1.2 1.2 

117 1ISOPROPYL4METHYLBEN2ENE 

118 1,2-DICHLOROBENZENE 

119 INDAN 

120 N-BOTYLCYCLOHEIANE 

121 1,3-DIETHYLBENZENE 

122 1,4-DIETHYLBENZENE 

123 N-BUTYLBENZENE 

124 1,2-DIETHYLBENZENE 

125 T-DECALIN 

126 C-DECALIN 

127 UNDECAKE 16.5 1.8 1.5 (.6 3 6 

128 1235-TETRAMETHYLBENZENE 

129 1234-TETRAMETHYLBENXENE 

130 1234-TETRAHYDRONAPTHALBNE 

131 DI ISOPROPILBENZENE 

132 NAPHTHALENE 7.7 27.4 4.6 13.2 19 2 
133DODECANE 4.1 4.1 2.'7 



1.9 
3.9 



2.1 



5.0 
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Table 7 
Hamilton 1986 Air Quality Survey 

VOC data acquired DOWNWIND of Columbian Chemical UPWIND (Pier 24/25) VOC Data 

MONITORING PERIOI A082 A173 A173 A083 

OCT 8 OCT 17 OCT 17 OCT 8 

Sampling End fim 13:47 13:45 14:22 Average 15:58 



Total Compounds Idteatified 27 17 30 25 38 



Total I of Peaks 



27 


17 


30 


25 


97 


49 


78 


75 


8808 


4747 


6643 


6733 


5434 


2474 


4199 


4036 


62 


52 


63 


59 


217.3 


100.2 


155.0 


157.5 


145.6 


56.2 


92.1 


98.0 


1.8 


2.2 


12.3 


5.5 


1.9 


0.0 


0.0 


0.6 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


56.7 


40.2 


43.7 


46.9 


9.0 


0.0 


3.3 


4.1 


3.6 


1.6 


3.6 


2.9 



95 



Total Area of Peaks 8808 4747 6643 6733 H651 

Area of IdentifLed leaks 5434 2474 4199 4036 6020 

Area I Identified: leaks 62 52 63 59 52 

Total Organic Qmc. ag/m3 217.3 100.2 155.0 157.5 275.0 

Alkanes ug/m3 145.6 56.2 92.1 98.0 124.6 

Cycloalkanes ug/il 1.8 2.2 12.3 5.5 6.7 
Alkenes ug/m3 
Cycloalkenes ug/KS 
Alkynes ug/m3 

Aromatics ug/rl 56.7 40.2 43.7 46.9 103.3 

Chlorinated alkaras ag/a3 9.0 0.0 3.3 4.1 34.4 

Chlorinated alkenes ag/a3 3.6 1.6 3.6 2.9 hi 
Chlorinated aromatics ug/i3 
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Table 8 
Hamilton 1986 Air Quality Survey 
VOC Data DOWNWIND of Dofasco VOC Data DOWNWIND of Stelco 



MONITORING PERIOD 
Sampling End Tiie 



A092 A092 A092 A093 A093 A102 A103 

OCT 9 OCT 9 OCT 9 OCT 9 OCT 9 OCT 10 OCT 10 

11:06 12:06 13:16 Average 14:33 15:33 10:24 11:16 Average 



1 ETHANE 

2 PROPANE 

3 PROPADIENE 

4 PROPTNE 

5 CYCLOPROPANE 

6 CHLOROMETHANE 

7 2-KBTBTLPROPANE 

8 CHLOROETBENE 

9 1-BOTENB 

10 2CHLOR02METHYLPROPANE 

11 1,3-BDTADIENE 

12 BUTANE 

13 1-BDTTNE 

14 CHLOROETBANE 

15 3-METBTL-l-BDTENE 

16 2-METHTLBDTANE 

17 1-PENTENE 

18 PENTANE 

19 2-METBYL-l,3-BOTADIENE 

20 TRANS-2-PENTENE 

21 CIS-2-PENTENE 

22 DICHLORQMETBANE 

23 2-METHIL-2-BDTENE 

24 3-CBLOROPROPENE 

25 2,2-DIMETHTLBDTANE 

26 4-METBYL-l-PENTENE 

27 3-METHTL-l-PENTENE 

28 CTCLOPENTANE 

29 TRANS12DICHOROETHANE 

30 2,3-DIHETHYLBUTANE 

31 2-MBTBYLPENTANB 

32 3-METHTLPKNTAHE 

33 1-HEXEKE 

34 CIS-l,2-DICBLOROETHENE 

35 2-CHLOROBUTANE 

36 BBXANE 

37 TRICHLOROMETBANE 

38 TRANS-3-BEXENE 

39 3-CBLORO-2-METBTLPR0PENE 

40 MBTHYLCYCLOPBNTANE 

41 1,2-DICHLOROETHANE 

42 1,1,1-TRICHLOROETBANE 

43 1-CHLOROBUTANE 

44 BENZENE 

45 TETRACBLOROMETBANE 

46 CYCLOBEXANE 



12.7 10.6 11.2 11.5 9.9 9.2 4.3 1.4 6.2 



3.6 2.8 2.5 2.9 5.1 4.8 2.3 



1.3 
4.8 

4.7 
3.5 



2.1 
8.1 



1.1 
3.7 

3.9 
2.6 



3.0 

3.4 
2.7 



1.2 
3.8 

4.0 
2.9 



1.1 
5.5 
1.6 
7.1 
4.9 



1.7 
8.9 
2.6 
11.7 
8.4 



4.3 3.9 4.6 

1.7 1.5 1.8 

6.9 9.7 8.2 

21.9 21.9 



6.5 10.5 



3.0 

4.7 

18.5 
4.7 



5.1 

5.0 

34.6 

23.3 

1.4 



2.5 

3.3 

2.7 



5.0 

1.5 
6.0 
5.9 



1.0 



1.2 



42.7 



4.0 



15.8 14.6 12.1 14.1 30. 34.0 10.1 3.0 19.3 

12.4 9.9 7.2 9.8 17.7 26.6 6.0 1.9 13.1 

9-6 6.8 4.7 7.1 9.6 15.6 3.9 1.5 7.6 

1.3 2.5 1.9 



1.4 
5.6 
2.1 
5.8 
5.3 



5.8 

3.2 

5.2 

25.4 

14.0 

1.4 
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Table 8 
Baiilton 1986 Air Quality Survey 
VOC Data DOWNWIND of Dofasco VOC Data DOWNWIND of Stelco 



MONITORING PERIOD 

Sampling End Tiie 



47 2,3-DIMETHTLPENTANE 

48 2-METHILHEIANE 

49 CTCLOHEXENE 

50 DIBRONOMETEANE 

51 3-METHYLHEXANE 

52 1,2-DICHLOROPROPANE 

53 2,3-DICHLOROPROPENE 

54 TRICHLOROETHENE 

55 2,2,4-TRIMETHYLPENTANE 

56 1-HEPTENE 

57 HEPTANE 

58 l-CHLORO-3-METHYLBOTANE 

59 TRANS-2-HEPTENE 

60 METHYLCYCLOHEXANE 

61 4-METHYLCYCLOHEXENE 

62 2,5-DIMETHYLHEXANE 

63 1-CHLOROPENTANE 

64 1,1,2-TRICHLOROETHAKE 

65 TOLUENE 

66 1,3-DICHLOROPROPANE 

67 2-METBYLHRPTANE 

68 4-METBYLHEPTANE 

69 3-METBYLHEPTANE 

70 1,2-DIBROMOETBANE 

71 1-OCTENE 

72 TRANS12DIMETHYLCYCLOHEXANE 

73 TRANS-4-OCTENE 

74 TETRACBLOROETHENE 

75 2-METHYL-l-HEPTENE 

76 OCTANE 

77 2-OCTENE 

78 CIS12DIMETBYLCYCLOHEXANE 

79 CBLOROBENZENE 

80 ETHYLCYCLOHEXANE 

81 PROPYLCYCLOPENTANE 

82 1-CBLOROBEXANE 

83 ETBYLBENZENE 

84 MiP-XYLENES 

85 4-METHYLOCTANE 

86 2-METHYLOCTANE 

87 STYRINE 

88 3MSTBYLOCTANE 

89 1,4-DICHLOROBUTANE 

90 O-XYLENE 

91 1,1,2,2-TETRACHLOROETHANE 

92 1,2,3-TRICHLOROPROPANE 



A092 A092 A093 A093 A102 A103 

OCT 9 OCT 9 OCT 9 OCT 9 OCT 9 OCT 10 OCT 10 

11:06 12:06 13:16 Average 14:33 15:33 10:24 11:16 Average 



2.7 

3.1 



2.1 



1.6 
2.1 



1.4 



1.8 
2.0 



1.4 



2.1 
2.4 



1.7 



3.9 
4.4 



3.0 



7.2 
8.3 



5.2 



1.8 
2.1 



1.5 



1-1 1.1 2.9 5.0 

2.3 1.0 1.3 1.5 2.1 3.9 2.2 



4.3 
4.9 



3.2 

3.9 
2.7 



15 - 7 7 -6 12-0 11.8 13.9 28.4 15.6 6.1 16.0 

1.9 1.5 1.7 

I- 9 1-2 1.5 1.5 3.8 1.6 2.3 



1.5 



1.0 



1.3 



1.2 



1.5 
2.6 



3.4 



1.5 
2.4 



4.8 
15.3 



5.9 



2.8 


3.8 


3.5 


6.9 


23.1 


9.6 


10.3 


10.8 


23.5 


75.3 



2.7 



4.7 



1.9 



2.8 



3.1 



3.7 



1.3 



8.6 13.8 



11.1 
28.1 



1.3 



8.7 
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Table 8 
Haiilton 1986 Air Quality Survey 
VOC Data DOWNWIND of Dofasco VOC Data DOWNWIND of Stelco 



MONITORING PERIOD 
Sampling End Tine 



93 1-NONENB 

94 TRANS14DICHLOROBUTENE 

95 NONANE 

96 IS0PR0PTLBEN2ENE 

97 2-CHLOROTOLUENE 

98 3-CHLOROTOLUENE 

99 N-PROPYLBENZENE 

100 4-CHLOROTOLUENE 

101 3-ETHYLTOLUENE 

102 4-ETHYLTOLtJENE 

103 1,3,5-TRIMETHYLBENZENE 

104 2-ETHYLTOUJENE 

105 1,2,4-TRIMETHYLBENZENE 

106 tert-BUTYLBENZENE 

107 tBUTYLCYCLOHEXANE 

108 1,3-DICHLOROBENZENE 

109 1-DECENE 

110 (CHLOROMETHYL)BENZENE 

111 1,5-DICHLOROPENTANE 

112 1ISOBUTYLBENZENE 

113 DECANE 

114 secBOTYLBENZENE 

115 3-(CHLOROMETHYL)HEPTANE 

116 1,2,3-TRIMETHYLBENZENE 

117 1ISOPROPYL4METHYLBENZENE 

118 1,2-DICHLOROBENZENE 

119 INDAN 

120 N-BUTYLCYCLOHEXANE 

121 1,3-DIETHYLBENZENE 

122 1,4-DIETHYLBENZENE 

123 M-BDTYLBENZENE 

124 1,2-DIBTHYLBENZENE 

125 T-DECALIN 

126 C-DECALIH 

127 UNDECANE 

128 1235-TETRAMETHYLBENZENE 

129 1234-TETRAMETHYLBENZENE 

130 1234-TETRAHYDRONAPTHALENE 

131 DIISOPROPYLBENZENE 

132 NAPHTHALENE 

133 DODECANE 



A092 A092 A092 A093 A093 A102 A103 

OCT 9 OCT 9 OCT 9 OCT 9 OCT 9 OCT 10 OCT 10 

11:06 12:06 13:16 Average 14:33 15:33 10:24 11:16 Average 



1.0 



1.1 



1.0 



1.0 



1.3 



3.2 



1.8 



2.2 


1.2 


2.0 


1.8 












1.4 




1.1 


1.3 


1.2 


2.6 


3.9 




2.6 


3.1 
3.7 


2.2 
3.0 


2.7 
1.8 


2.6 
2.8 


5.4 
7.3 


11.2 
14.3 


14.4 

19.9 


1.4 


10.3 

10.7 



1.9 



1.2 



4.4 



1.0 



1.3 



1.1 



2.6 



1.1 



3.1 



1.7 



2.5 



1.3 



2.2 



2.8 24.0 



2.0 



9.6 



1.0 



6.0 
7.6 



7.7 



6.9 
4.3 



14.3 
1.3 



4.7 
4.3 



2.3 
2.3 



3.8 



2.8 
1.3 



19.7 



15.3 
5.5 



9.8 
1.6 



7.9 
4.9 
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Table 8 
Hamilton 1986 Air Quality Survey 
VOC Data DOWNWIND of Dofasco VOC Data DOWNWIND of Stelco 



MONITORING PERIOD 


A092 


A092 


A092 


A093 


A093 


A102 


A103 




OCT 9 


OCT 9 


OCT 9 


OCT 9 


OCT 9 


OCT 10 


OCT 10 


Sampling End Tiie 


11:06 


12:06 


13:16 Average 


14:33 


15:33 


10:24 


11:16 Average 



Total Compounds Identified 


32 


28 


30 


30 


36 


39 


30 


14 


30 


Total f of Peaks 


83 


77 


82 


81 


99 


129 


121 


45 


99 


Total Area of Peaks 


7025 


5913 


5721 


6220 


8451 


13905 


13322 


5365 


10261 


Area of Identified Peaks 


4086 


3327 


3947 


3787 


6071 


10440 


7250 


3842 


6901 


Area \ Identified Peaks 


58 


56 


69 


61 


72 


75 


54 


72 


68 


Total Organic Cone. ug/i3 


157.6 


141.1 


139.2 


146.0 


224.5 


353.5 


243.2 


104.6 


231.5 


Alkanes ug/i3 


90.3 


100.0 


59.7 


83.3 


135.0 


167.9 


63.4 


36.5 


100.7 


Cycloalkanes ug/i3 


3.4 


2.8 


1.5 


2.5 


4.1 


8.2 


1.5 


0.0 


3.4 


Alkenes ug/i3 


0.0 


0.0 


0.0 


0.0 


1.3 


2.5 


0.0 


0.0 


1.0 


Cycloalkenes ug/i3 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Alkynes ug/i3 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Aroiatics ug/i3 


52.0 


28.8 


65.3 


48.7 


70.1 


137.5 


173.1 


68.1 


112.2 


Chlorinated alkanes ug/i3 


8.1 


6.9 


9.7 


8.2 


9.4 


28.3 


6.0 


0.0 


10.9 


Chlorinated alkenes ug/i3 


4.8 


3.7 


3.0 


3.8 


5.5 


10.4 


2.5 


0.0 


4.6 


Chlorinated aroiatics ug/i3 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



59 



Table 9 
Haiilton 1986 Air Quality Survey 
General VOC data acquired in the vicinity of the Industrial Sector of Haiilton 



* t 

MONITORING PERIOD n/a A064 A083 A143 A153 A162 



A166 



OCT 6 OCT 6 OCT 8 OCT 14 OCT 15 OCT 16 OCT 16 
Saiphng End Tiie 11:47 16:29 15:58 17:34 11:52 10:34 18:10 Average 

1 ETHANE 

I mmi M 5.2 15.1 5.9 5.1 7.5 23.0 10.2 

3 PROPADIENE U 

4 PROPTNE 

5 CYCLOPROPANE 

6 CHLORONETBANE 

7 2-METHYLPROPANE 3.2 1.2 3.3 1.4 1.3 3 3 7 3 3 

8 CHLOROETHENE 

9 1-BDTENE 

10 2CHLOR02METHYLPROPANE 

11 1,3 -BUTADIENE 

ifSL m u u>1 H M 12 -° 3U »•• 

14 CHLOROE THANE 

15 3-METHYL-l-BDTENE 

16 2-METHYLBDTANE 5.0 5.4 11.0 3.5 2 9 5 1 12 1 i i 

17 1-PENTENE U * i M 

18 PEmHE 3.6 4.9 8.3 2.7 2.0 2.9 7.6 4 6 

19 2 -METHYL- 1 , 3-BUTADIENE 

20 TRANS-2-PENTENE 

21 CIS-2-PBNTENE 

22 DICHLOROMETHANE 

23 2-METHYL-2-BUTENE 

24 3-CHLOROPROPENE 

25 2,2-DIMETHYLBUTANE 

26 4-METHYL-l-PENTENE 

27 3-METHYL-l-PENTENE 

28 CYCLOPENTANE 1.4 1.2 ,, 

29 TEANS12DICHOROETHANE 2.0 7.2 61 2 9 15 4 4 ' 

30 2,3-DIMETHYLBUTANE 2.4 1.6 1*2 1 7 

31 2-MBTHYLP8NTANE 2.2 14.2 9.1 7.'l 2.0 2 9 5* ' 

32 3-IBTHYLPEHTANE 2.1 15.6 8.0 7.0 1 5 3*1 ' " 

33 1-HEXENE *' 1 |,S 

34 CIS-l,2-DICHLOROETHENE 

35 2-CHLOROBUTANE 

" EmNE 2.6 26.3 15.0 13.2 2.8 5.9 6.8 10 5 

37 T1ICHLOROMETHANE 1U,!) 

38 flANS-3-HEIENE 

39 3-CHLORO-2-METHYLPROPENE 

40 KTHYLCYCLOPENTANE 1.0 4.6 4 1 



41 1,2-DICHLOROETHANE 

42 1,1,1-TRICHLOROETHANE 9.9 8.1 9.4 11.5 



^ 1.4 2.0 2.5 

10.3 6.8 5.7 8.8 



43 1-CHLOROBDTANE 

44BEJZENE 15.1 34.0 20.0 7.6 13.8 18.4 5.8 16 4 

45 TETRACHLOROMETHANE 37.6 25.0 10.3 \\ 20.4 
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Table 9 
Haiilton 1986 Air Quality Survey 
General VOC data acquired in the vicinity of the Industrial Sector of Haiilton 





t 


* 


t 






t 




n/a 


A064 


A083 


A143 


A153 


A162 


A166 




OCT 6 


OCT 6 


OCT 8 


OCT 14 


OCT 15 


OCT 16 


OCT 16 




11:47 


16:29 
1.1 


15:58 
1.4 


17:34 


11:52 


10:34 


18:10 


Average 
1.3 


1.3 


6.9 


4.3 


3.7 


1.1 


1.2 


3.0 


3.1 


1.5 


7.9 


4.9 


4.2 


1.2 


1.4 


3.4 


3.5 



MONITORING PERIOD 
Saipling End Tiie 



46 CYCLOHEXANE 

47 2,3-DIMETHYLPENTANE 

48 2-MBTHYLHEXANE 

49 CYCLOHEXENE 

50 DIBROMOHETHANE 

51 3-METHYLHEXANE 1.1 6.3 3.4 3.5 2 5 3 4 

52 1,2-DICHLOROPROPANE 

53 2,3-DICHLOROPROPENE 

54 TRICHLOROETHENE 

55 2,2,4-TRIMETHYLPENTANE ! { 



56 1-HEPTENE 



1.4 



11.4 


12.6 


1.3 


1.3 


1.9 


1.9 



57 EEmifE 1.2 4.6 4.2 2.8 2 2 3 

58 l-CHLORO-3-METHYLBDTANE 

59 TRANS-2-HEPTENE 

60 KTHYLCYCLOHEXANE 

61 4-METHYLCYCLOHEXENE 

62 2,5-DIMETHYLHEXANE 

63 1-CHiOROPENTANE 

64 1,1,2-TRICHLOROETHANE 

65 WME 14.0 15.9 22.1 8.7 7.5 8 5 

66 1,3-DICHLOROPROPANE 

67 2-METHYLHEPTANE 1 4 

68 4-METHYLHEPTANE 

69 3-METHYLBBPTANE 1.6 2 5 17 

70 1,2-DIBROMOETHANE 

71 1-OCTENE 

72 TIANS12DIMETHYLCYCLOHEXANE 

73 TiANS-4-OCTENE 

74 TETRACHLOROETHENE 1 g 

75 2-METHYL-l-HBPTENE 

76 oc ™ 1.0 2.8 1.8 2 4 2 

77 2-OCTENE M 

78 CIS12DIMBTHYLCYCLOBEXANE 

79 CELOROBENZENE 

80 ETBTLCTCLOHEXAKE 

81 PIOPYLCYCLOPENTANE 

82 1-CBLOROHEXANE 

83 ETHYLBENZENE U u 2>5 |{ 55 §| 

84 UP-ITLUES 6.3 7.2 16.7 15.1 7.5 9.6 17.4 11,4 

85 4-METBYLOCTANE 

86 2-METHYLOCTANE 

87 STYRENE j 9 . , 

88 31ETHYLOCTANE 

89 1 , 4 -DICHLOROBUTAK E 

WO-XILW! 2.4 2.3 4.6 3.9 2.6 3.0 5 1 3 4 



1.7 1.7 
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Table 9 
Hamilton 1986 Air Quality Survey 
General VOC data acquired in the vicinity of the Industrial Sector of Haailton 







t 


* 


i 






* 


•OHITORING PERIOD 


n/a 


A064 


A083 


A143 


A153 


A162 


A166 




OCT 6 


OCT 6 


OCT 8 


OCT 14 


OCT 15 


OCT 16 


OCT 16 


Sampling End Tiie 


11:47 


16:29 


15:58 


17:34 


11:52 


10:34 


18:10 



Average 

91 1,1,2,2-TBTRACHLOROBTHANE 

92 1,2,3-TRICHLOROPROPANE 

93 1-HONENE 

94 TRANS14DICHLOROBUTENE 

95 *™* 2.4 1.7 1.4 14 17 

96 ISOPROPYLBENZEKE 

97 2-CHLOROTOLDENE 

98 3-CHLOROTOLUENE 

99 J-PROPTLBEKZENE 

100 4-CHLOROTOLUENE 

101 MflRUHUR 1.9 1.3 2.0 18 t j n 

102 4-ETHYLTOLUENE y {"' 

103 1,3,5-TRIMETHYLBENZENE 1.9 1.0 •'* 

104 2-ETHYLTOLUENE l * 3 

105 1,2,4-TRIMBTHYLBENZENE 3.9 2.7 19 2 1 16 19 I i 

106 :ert-BDTYLBENZENE 5.0 1.5 3.9 2.*7 2"o in ' 

107 iBUTYLCYCLOHEXANE 

108 1,3-DICHLOROBENZENE 

109 1-DECENE 

110 (CBLOROMETHYL)BENZENE 

111 1,5-DICHLOROPENTABE 

112 USOBBTYLBEHZENE 

113 D£ ™ 6.8 1.2 2.1 1.9 2 2 8 

114 secBDTYLBEKZEKE 

115 3 - { CHLOROMETHTL ) HEPTANE 

116 1,2,3-TRIMETHYLBBNZENE 1.9 1.0 

117 1ISOPROPYL4METHYLBENZENE 

118 1,2-DICHLOROBENZENE 

119 IIDAK 

120 I-BDTYLCYCLOHEIAME 

121 1,3-DIETHYLBENZENE 

122 1,4-DIETHYLBEHZENE 

123 I-BUTYLBEMZENE 

124 1,2-DIETHYLBEMZENE 

125 T-DECALIH 

126 C-DECALIH 

127 ^CAKE 3.7 2.1 3.6 2.6 112 6 

128 1235-TETRAMETHYLBENZENE 1.2 J, 

129 1234-TETRAMETHYLBEMZENE 

130 1234-TETRABYDRONAPTHALENE 

131 OIISOPROPYLBENZEXE 

132 I1PBTHALEME 19i2 ]M 
133D03ECAHE y 2 . 7 y 1M »•{ 



1.5 
5.0 5.o 
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Table 9 
Haiilton 1986 Air Quality Survey 
General VOC data acquired in the vicinity of the Industrial Sector of Haiilton 



IOJIT0RIMG PERIOD 
Siipling End Tile 



Tctal Coipounds Identified 
Tcial I of Peaks 
Tctal Area of Peaks 
Area of Identified Peaks 
Area \ Identified Peaks 

fetal Organic Cone. ug/i3 
Aikanes ug/i3 
Cycloalkanes ug/i3 
Alkenes ug/i3 
Cjcioalkenes ug/i3 
All ynes ug/i3 
Arciatics ug/i3 
Chlorinated aikanes ug/i3 
Ctlcrinated alkenes ug/i3 
Chlorinated aroiatics ug/i3 





i 


i 


t 






* 




n/a 


A064 


A083 


A143 


A153 


A162 


A166 




OCT 6 


OCT 6 


OCT 8 


OCT 14 


OCT 15 


OCT 16 


OCT 16 




11:47 


16:29 


15:58 


17:34 


11:52 


10:34 


18:10 


Average 


29 


32 


38 


30 


20 


21 


31 


29 


89 


73 


95 


75 


53 


54 


100 


77 


11096 


8429 


11651 


6702 


5369 


5195 


29875 


11188 


6175 


5768 


6020 


4754 


3525 


3185 


23905 


7619 


56 


68 


52 


71 


66 


61 


80 


65 


129.0 


239.9 


275.0 


143.9 


76.0 


103.9 


212.3 


168.6 


64.9 


112.9 


124.6 


73.7 


25.6 


48, 4 


125.5 


82.2 


1.0 


7.1 


6.7 


2.2 


0.0 


1.4 


2.0 


2.9 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


53.7 


67.0 


103.3 


44.6 


38.4 


45.8 


67.4 


60.0 


9.9 


45.7 


34.4 


21.8 


10.3 


6.8 


14.5 


20.5 


2.0 


7.2 


7.7 


2.9 


1.7 


1.5 


4.4 


3.9 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



These saiples were discussed in other sections of this report. 
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